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SELECTION GUIDE 


Functional index 
Numerical index 


Maintenance type list 


type number 


FUNCTIONAL INDEX 


description 


VISION 1.F. CIRCUITS 


Economical circuits 


TDA2540; O 
TDA2541;Q 
TDA2542; 0 
TDA2544; O 
TDA2548; O 


TDA2549 


i.f. amplifier and demodulator; NPN tuners 
i.f. amplifier and demodulator; PNP tuners 
i.f. amplifier and demodulator; PNP tuners (E and L standards) 
i.f. amplifier and demodulator; MOS tuners 
i.f, amplifier and demodulator; PNP tuners 


i.f. amplifier and demodulator for multistandard TV receivers 


High-performance circuits 


TDA3540; O 
TDA3541; QO 


i.f. amplifier and demodulator; NPN tuners 
i.f. amplifier and demodulator; PNP tuners 


COLOUR DECODING CIRCUITS 


TCA640 
TCA650 
TCA660B 


TDA3501 
TDA3505 


TDA3506 


TDA3510 
TDA3560 
TDA3561A 
TDA3562A 
TDA3563 


TDA3564 
TDA3565 
TDA3566 
TDA3590A 
TDA3592A 


TDA4510 
TDA4555 
TDA4556 
TDA4560 
TDA4565 


TDA4580 
TDA8442 


chrominance amplifier for SECAM or PAL/SECAM decoders 
chrominance demodulator for SECAM or PAL/SECAM decoders 
contrast, saturation and brightness control circuit 

for colour difference and luminance signals 

video control combination 

PAL/SECAM video control with automatic cut-off control; 
—(B—Y) and —(R—Y) input 

PAL/SECAM video control with automatic cut-off control; 

+ (B—Y) and + (R—Y) input 


PAL decoder 

PAL decoder 

PAL decoder 
PAL/NTSC decoder 
NTSC decoder 


NTSC decoder without RGB inputs 

PAL decoder 

PAL/NTSC decoder 

SECAM processor circuit (improved TDA3590) 
SECAM/PAL transcoder 


PAL decoder 

multistandard decoder for —(B—Y) and —(R—Y) signals 

multistandard decoder for + (B—Y) and + (R—Y) signals 

colour transient improvement circuit 

colour transient improvement circuit; output signal 180 us less delayed 


video control combination with automatic cut-off control 
1?C bus interface for colour decoders 
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921 
929 
937 
951 
971 


979 


1197 
1197 


741 
749 


757 
1169 


1177 


1185 


1193 ~ 


1207 
1217 
1229 
1245 


1255 
1265 
1273 
1299 
1315 


1553 
1559 
1559 
1567 
1573 


1579 
1633 
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INDEX 


type number description page 


VERTICAL DEFLECTION CIRCUITS 


TDA2653A vertical deflection circuit; PIL-S4; 30AX systems and monitors 1103 
TDA2654S vertical deflection circuit; monochrome, 1109; tiny-vision colour, 90° 1111 
TDA2655B © vertical deflection circuit; colour and monochrome, 90° 1119 
TDA3651 vertical deflection circuit 1329 
TDA3651A; AQ . vertical deflection circuit 1337 
TDA3652; O vertical deflection circuit 1345 
TDA3653; A 60 V vertical deflection circuit with protection circuit 1351 
TDA3654: Q 60 V vertical deflection circuit with protection circuit; 90° and 1109 1359 


SYNC PROCESSORS: HORIZONTAL; VERTICAL 


vi 


TBA920S horizontal combination 735 
TDA2577A sync circuit with vertical oscillator and driver stages 997 
TDA2578A sync circuit with vertical oscillator ana driver stages 1011 
TDA2579 sync circuit with synchronized vertical divider system and output stages 71995 
TDA2593 horizontal combination 1067 
TDA2594 horizontal combination with transmitter identification 1075 
TDA2595 horizontal combination with transmitter identification 

and protection circuits 1083 
TDA3586 horizontal and vertical sync processor 1291 
DIGITAL VIDEO PROCESSING 
SAA9001PB; EB 317K-bit CCD memory 545 
SAA9010 picture enhancement processor 553 
SAA9020 field memory controller 569 
SAA9030 background memory controller 583 
SAA9040 computer controlled teletext extension 593 
SAA9050 digital multistandard decoder (1?C bus interface) 603 
SAA9057 clock generator circuit 635 
SAA9058 sample-rate converter 641 
A/D; D/A CONVERTERS 
PNA7509 7-bit, 22 MHz, 3-state output, A/D converter 907 
PNA7518 8-bit, 30 MHz, multiplying D/A converter 715 
TDA1534 14-bit A/D converter 857 
SOUND CIRCUITS 
TBA120U sound i.f. amplifier/demodulator 729 
TDA1013A 4 W audio power amplifier with d.c. volume control 771 
TDA1015 1 to 4 W audio power amplifier 775 
TDA1015T 0,5 W audio power amplifier 785 
TDA1029 signal sources switch (4 x two channels) 791 
TDA1512;Q0 12 to 20 W hi-fi audio power amplifier 811 
TDA1514 40 W high-performance hi-fi amplifier 817 
TDA1520; QO 20 W hi-fi audio power amplifier 823 
TDA1520A; AQ 20 W hi-fi audio power amplifier; complete SOAR protectio 899 
TDA1521 2x 12 W hi-fi power amplifier 835 
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TDA1524A stereo-tone/volume control circuit 845 
TDA2543 AM sound i.f. circuit for French standard 945 
TDA2545A quasi-split-sound circuit 959 
TDA2546A quasi-split-sound circuit with 5,5 MHz demodulation 965 
TDA2555 dual TV sound demodulator (8-stage limiter) 985 
TDA2556 quasi-split-sound circuit with dual sound demodulators 991 
TNA?A57 dual TV sound demodulator (5-stage limiter) 985 
TDA2611A 5 W audio power amplifier 1093 
TDA2791 TV sound combination; volume, treble, bass 1139 
TDA2795 TV stereo/dual sound identification decoder 1151 
TDA3800G stereo/dual TV sound processor (dynamic selection) 1429 
TDA3800GS stereo/dual TV sound processor (static selection) 1429 
TDA3803A stereo/dual TV sound decoder 1437 
TDA3806 multiplex PLL stereo decoder 1445 
TDA3810 spatial, stereo and pseudo-stereo sound circuit 1451 
TDA8405 TV and VTR stereo/dual sound processor (1?C bus control) 1613 
VIDEO RECORDER CIRCUITS 
SAA5235 dataline slicer for VCR 457 
TDAO820T double balanced modulator/demodulator 767 
TDA2501 PAL/NTSC encoder 865 
TDA2504P; T FM modem for VCR (8 mm) 871 
TDA2507; T FM modulator controller 913 
TDA2730 FM limiter/demodulator (VCR) . 1127 
TDA2740 amplifier and drop-out identification circuit (VCR) 1135 
TDA3724 SECAM identification circuit for VCR 1367 
TDA3725 SECAM (L) chrominance signal processor for VCR 1369 
TDA3730 frequency demodulator and drop-out compensator (VCR) 1373 
TDA3740 video processor/frequency modulator for VCR 1379 
TDA3755 PAL/NTSC sync processor for VCR (VHS system) 1387 
TDA3760 PAL chrominance signal processor for VCR (VHS system) 1397 
TDA3765 NTSC chrominance signal processor for VCR (VHS system) 1405 
TDA3771 video processor for VCR 1413 
TDA3780 frequency modulator for VCR 1419 
TDA3791 band selector and window detector 1323 
TEA2000 PAL/NTSC colour encoder 1653 
VIDEO CAMERA CIRCUITS 
SAA1043 universal sync generator 271 
SAA1044 subcarrier coupler circuit 537 
TDA4301 vertical driver (video camera) 1455 
TDA4301T vertical driver (video camera) 1459 
TDA4302;T pixel generator circuit (video camera) 1463 
TDA4303;T white processing encoder (video camera) 1469 
TDA4305 horizontal driver circuit (video camera) 1479 
TDA4305T horizontal driver circuit (video camera) 1485 
TDA4306;T master gain circuit (video camera) 1491 
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VIDEO GAMES 
SAA1099 stereo sound generator for sound effects and music synthesis; 

uC controlled 273 
TDA2505 SECAM encoder (video games) 881 
TDA2506 SECAM encoder; PAL/SECAM transcoding 889 
TDA2506T SECAM encoder; PAL/SECAM transcoding 901 


REMOTE CONTROL SYSTEMS 
| For general purpose applications 


SAF 1032P receiver/decoder for infrared operation 715 
SAF 1039P remote transmitter for infrared operation 715 


For sophisticated video systems 


SAA3004P; T remote control transmitter for infrared operation 293 
SAA3006 low voltage infrared remote control transmitter (RC-5) 303 
SAA3028 infrared remote control transcoder (RC-5); 1*C bus compatible 317 
TDA3047P; T infrared receiver circuit; Vg = positive 1157 
TDA3048P; T infrared receiver circuit; Vg = negative | 1163 


TUNING SYSTEM 
Display drivers | 


PCF2100P; T LCD duplex driver; 40 segments 57 
PCF2110P; T LCD duplex driver; 60 segments and 2 LEDs 67 
PCF2111P; T LCD duplex driver; 64 segments 77 
PCF2112P; T LCD driver; 32 segments 87 
PCF8576T; U universal LCD driver for low MUX rates (1: 1 to 1: 4);1?C bus interface 155 
PCF8577P; T LCD direct (32 segments) or duplex (64 segments) driver 

with I?C bus interface , 191 
PCF8577AP; AT LCD direct (82 segments) or duplex (64 segments) driver 

with I?C bus interface; different slave address 191 
SAA1060 LED display/interface circuit 255 
SAA1061 LED driver/output port expander 261 
SAA1062A; AT LCD display/interface circuit 267 


— Clock timers 
PCF8573P; T clock/calender with serial |/O (1?C bus) 123 


Tuning circuits 


SAA1057 radio tuning PLL frequency synthesizer (SYMO I1) 245 
SAA1300 tuner switching unit 289 
SAB1164 sensitive 1 GHz divider-by-64; Rg = 1 kQ 647 
SAB1165 sensitive 1 GHz divider-by-64; Ry = 0,5 kQ 647 
SAB1256P sensitive 1 GHz divider-by-256 653 
SAB3013 6 function analogue memory; pC controlled 659 
SAB3035 computer interface for tuning and control (CITAC), 8 DACs; I?C bus 667 
SAB3036 computer interface for tuning and control (CITAC), no DACs; I*C bus 683 
SAB3037 computer interface for tuning and control (CITAC), 4 DACs; I?C bus 699 


TDA8400 computer interface prescaler-synthesizer 1603 
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type number 


SAA5020 
SAA5025D 


SAA5030 
SAA5040A 
SAA5040B 


SAA5040C 
SAA5041 
SAA5042 
SAA5043 
SAA5045 


SAA5050 
SAA5051 
SAA5052 
SAA5053 
SAA5054 


SAA5055 
SAA5056 
SAA5057 
SAA5070 
SAA5230 


SAA5240A 
SAA5240B 


SAA5350 
SAA5355 


MISCELLANEOUS 


PCF8574P; T 
TDA1082 
TDA2581; O 
TDA2582; 0 
TDA4500 


TDA4501 
TDA4503 
TDA4505 
TDA5030 
TDA6800; T 


TDA8440 
TEA1039 


FUNCTIONAL 
INDEX 


description 


TEXT DECODER SYSTEMS 


teletext timing chain circuit (625 lines) 

teletext timing chain for USA 525 line system (USTIC); 

40 characters per row, 24 rows (8 TV lines per row) 

teletext video processor 

Teletext Acquisition and Control (TAC) circuit; giving status box 
TAC, without giving status box 


TAC, giving different status box 

TAC, different remote control commands 

TAC, different remote control commands 

TAC, boxed channels information display 

Gearing and Address Logic Array (GALA) for USA teletext; 
525 line system 


teletext character generator (English) 
teletext character generator (German) 
teletext character generator (Swedish) 
teletext character generator (Italian) 
teletext character generator (Belgian) 


teletext character generator (US ASCII) 

teletext character generator (Hebrew) 

teletext character generator (Cyrillic) 

peripheral IC for viewdata (LUCY); uC controlled 
teletext video processor (successor to SAA5030) 


computer controlled teletext circuit (CCT); 625-line system 
(English, German, Swedish) 

computer controlled teletext circuit (CCT) ;625-line system 
(Italian, German, French) 

EUROM, CRT controller (CEPT standard) 

FTFROM, CRT controller 


remote 8-bit 1/O with I?C bus interface 

east-west correction driver circuit 

control circuit for SMPS 

control circuit for PPS 

small signal combination for monochrome TV receivers 


small signal combination for colour TV receivers 
small signal combination for B/W TV receivers 
small signal combination for colour TV receivers 
mixer/oscillator for VHF tuner 

video modulator circuit 


video/audio switch for CTV receivers 
control circuitry for SMPS 
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335 
353 
363 
363 


363 
363 
363 
363 


383 


391 
391 
391 
391 
391 


391 
391 
391 
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445 


463 


463 
489 
517 


141 
805 
1041 
1053 
1497 


1509 
1523 
1537 
1595 
1599 


1623 
1641 
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MICROCONTROLLERS 
Single-chip 8-bit 


MAB8035HLP; HLWP 
MAF 8035HLP 


MAF80A35HLP 


MAB8048HP; HWP 
MAB8411P; T 


MAF8048HP 
MAF80A48HP 


MAF8411P 
MAF84A11P 


PCF84C12P; T 
MAB8421P; T 
MAB8422P 


MAF8421P 
MAF84A21P 


MAF8422P 
MAF84A22P 


PCF84C20D; P; T 
MAB8031AHP; AHWP 
MAB8039HLP; HLWP 
MAB8401B; WP 


MAF8031AHP; AHWP 


MAF 80A31AHP; AHWP 


MAF8039HLP 
MAF80A39HLP 


PCB80C31P; WP 
PCB80C39P; WP 
PCF80C39P 
MAB8049HP; HWP 
MAF8049HP 
MAF80A49HP 


PCB80C49P; WP 
PCF80C49P 
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ROM-less version of MAB8048H 


ROM-less version of MAB8048H; 

extended temperature 

ROM-less version of MAB8048H; automotive 
temperature; reduced frequency 


plus 8-bit LED driver 


like MAB8048H; extended temperature 

like MAB8048H; automotive temperature ; 
reduced frequency 

plus 8-bit LED driver and extended temperature 
plus 8-bit LED driver; automotive temperature; 
reduced frequency 


plus 8-bit LED driver 
plus 8-bit LED driver 


plus 8-bit LED driver and extended temperature 
plus 8-bit LED driver; automotive temperature; 
reduced frequency 


plus 8-bit LED driver and extended temperature 
plus 8-bit LED driver; automotive temperature; 
reduced frequency 


ROM.-less version of MAB8051AH 

ROWM.-less version of MAB8049H 

bond-out version for MAB84XX 

family plus 8-bit LED driver | 

ROM-less version of MAB8051AH; 

extended temperature 

ROM-less version of MAB8051AH; automotive 
temperature; reduced frequency 


ROM-less version of MAB8049H; extended temperature 


ROM-less version of MAB8049H; automotive 
temperature; reduced frequency 

ROM-less version of PCB80C51 

ROM.-less version of PCB80C49 


ROM-less version of PCB80C49; extended temperature 


like MAB8049H; extended temperature 
like MAB8049H; automotive temperature; 


_ reduced frequency 


like PCB80C49P; extended temperature 


page 
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RAM} ROM 

MAB8051AHP; AHWP 128 |}4K = mask-programmable ROM 33 
MAB8441P; T 128 |4K _ plus 8-bit LED driver A4 
MAB8442P 128 (4K plus 8-bit LED driver 43 
MAF8051AHP; AHWP 128 |4K like MAB8051AH; extended temperature 33 
MAF80A51AHP; AHWP 128 |4K like MAB8051AH; automotive temperature; 

reduced frequency 33 
PCB80C51P; WP 128 |4K = mask-programmable ROM 45 
MAF8441P 128 |4K _ plus 8-bit LED driver; extended temperature 41 
MAF84A41P 128 |4K plus 8-bit LED driver; automotive temperature; 

reduced frequency 41 
MAF8442P 128 |4K plus 8-bit LED driver; extended temperature 43 
MAF84A42P 128 |4K — plus 8-bit LED driver; automotive temperature; 

reduced frequency 43 
PCF84C40D; P; T 128 | 4K 95 
MAB8461P; T 128 |6K — plus 8-bit LED driver 41 
MAF8461P 128 |6K _ plus 8-bit LED driver; extended temperature 41 
MAF84A61P 128 |6K plus 8-bit LED driver; automotive temperature; 

reduced frequency A 
MAB8032AHP; AHWP 256 | — ROM.-less version of MAB8052AH 35 
MAB8040HLP; HLWP 256 | — ROM-less version of MAB8050H 37 
MAF 8040HLP 256 | — ROM-less version of MAB8050H; extended temperature 37 
MAF 80QA40HLP 256 | — ROM-less version of MAB8050H; automotive 

temperature; reduced frequency 37 
PCF84COOB; T; WP 256 | — bond-out version of PCF84CXX family 95 
MAB8050HP; HWP 256 | 4K 37 
MAF 8050HP 256 |4K like MAB8050H; extended temperature 37 
MAF80A50HP 256 |4K like MAB8050H; automotive temperature; 

reduced frequency 37 
MAB8052AHP; AHWP 256 |8K  mask-programmable ROM 35 


Miscellaneous 


PCB8582 256 x 8 EEPROM with |’C bus interface | 49 
PCF8570P; T 256 x 8 static RAM with |*C bus interface 99 
PCF8571P; T 128 x 8 static RAM with |*C bus interface 111 
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description 


SINGLE-CHIP 8-BIT MICROCONTROLLERS 


MAB8031AHP 
MAB8031AHWP 


MAB8032AHP 
MAB8032AHWP 


MAB8035HLP 
MAB8035HLWP 


MAB8039HLP 
MAB8039H LWP 


MAB8040HLP 
MAB8040HLWP 


MAB8048 HP 
MAB8048HWP 


MAB8049HP 
MAB8049HWP 


MAB8050HP 
MAB8050HWP 


MAB8051 AHP 
MAB8051AHWP 


MAB8052AHP 
MAB8052AHWP 


MAB8401B 


MAB8401WP 


MAB841 1P 
MAB8411T 


MAB8421P 
MAB8421T 


MAB8422P 


MAB8441P 
MAB8441T 


MAB8442P 


MAB8461P 
MAB8461T 


ROM-less version of MAB8051AH 
ROM-less version of MAB8051AH 


ROM-less version of MAB8052AH 
ROM.-less version of MAB8052AH 


ROM.-less version of MAB8048H 
ROM.-less version of MAB8048H 
ROM.-less version of MAB8049H 
ROM-less version of MAB8049H 


ROWM-less version of MAB8050H 
ROM.-less version of MAB8050H 


mask-programmable ROM | 
mask-programmable ROM 
mask-programmable ROM 
mask-programmable ROM 
bond-out version for MAB84XX 
family plus 8-bit LED driver 
bond-out version for MAB84XX 
family plus 8-bit LED driver 
plus 8-bit LED driver 

plus 8-bit LED driver 


plus 8-bit LED driver 


_ plus 8-bit LED driver 


plus 8-bit LED driver 


plus 8-bit LED driver 


plus 8-bit LED driver 
plus 8-bit LED driver 


plus 8-bit LED driver 
plus 8-bit LED driver 


NUMERICAL 
INDEX 


package code 


DIL-40, SOT-129 
44-PLCC, SOT-187A 


DIL-40, SOT-129 
44-PLCC, SOT-187A 


DIL-40, SOT-129 
44-PLCC, SOT-187A 


DIL-40, SOT-129 
44-PLCC, SOT-187A 


DIL-40, SOT-129 
44-PLCC, SOT-187A 


DIL-40, SOT-129 
44-PLCC, SOT-187A 


DIL-40, SOT-129 
44-PLCC, SOT-187A 


DIL-40, SOT-129 
44-PLCC, SOT-187A 


DIL-40, SOT-129 
44-PLCC, SOT-187A 


DIL-40, SOT-129 
44-PLCC, SOT-187A 


28/28 Piggy-back 


68-PLCC, SOT-188A 


DIL-28, SOT-117D 
SO-28, SOT-136A 


DIL-28, SOT-117D 
SO-28, SOT-136A 


DIL-20, SOT-146 


DIL-28, SOT-117D 
S0-28, SOT-136A. 


DIL-20, SOT-146 


DIL-28, SOT-117D 
SO-28, SOT-136A 
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SINGLE-CHIP 8-BIT MICROCONTROLLERS (continued) 
MAF8031AHP 128 |— ROM-less version of MAB8051AH; 

extended temperature DIL-40, SOT-129 33 


MAF8031AHWP 128 | — ROM-less version of MAB8051AH; 
extended temperature 


ROM.-less version of MAB8051AH; 


44-PLCC, SOT-187A 33 


MAF80A31AHP 128 |— 


XIV 


MAF80A31AHWP 


MAF8035HLP 


MAF80A35HLP 


MAF8039HLP 


MAF80A39HLP 


MAF 8040HLP 


MAF 80A40HLP 


MAF 8048HP 


MAF 80A48HP 


MAF 8049HP 


MAF 80A49HP 


MAF 8050HP 


MAF 80A50HP 


MAF8051AHP 


128 


64 


64 


128 


128 


256 


256 


64 


64 


128 


128 


256 


256 


128 


AK 


4K 


automotive temperature; reduced 
frequency 


ROM-less version of MAB8051AH; 


automotive temperature; reduced 
frequency 


ROM.-less version of MAB8048H; 
extended temperature 

ROM.-less version fo MAB8048H; 
automotive temperature; reduced 
frequency 

ROM-less version of MAB8049H; 
extended temperature 

ROM-less version of MAB8049H; 
automotive temperature; reduced 
frequency 

ROM.-less version of MAB8050H; 
extended temperature 

ROM-less version of MAB8050H; 
automotive temperature; reduced 
frequency 

like MAB8048H;; extended 
temperature 

like MAB8048H; automotive 
temperature; reduced frequency 
like MAB8049H; extended 
temperature 

like MAB8049H; automotive 
temperature; reduced frequency 


like MAB8050H; extended 
temperature 

like MAB8050H; automotive 
temperature; reduced frequency 


like MAB8051AH; extended 
temperature 


Operating temperature range: 0 to 70 °C. 
Extended temperature range: —40 to + 85 9C. 
Automotive temperature range: —40 to + 110 °C. 
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DIL-40, SOT-129 


44-PLCC, SOT-187A 


DIL-40, SOT-129 


DIL-40, SOT-129 


DIL-40, SOT-129 


DIL-40, SOT-129 


DIL-40, SOT-129 


DIL-40, SOT-129 


DIL-40, SOT-129 


DIL-40, SOT-129 


DIL-40, SOT-129 


DIL-40, SOT-129 


DIL-40, SOT-129 


DIL-40, SOT-129 


DIL-40, SOT-129 


33 


33 


37 


37 


37 


37 


37 


37 


37 


37 


37 


37 


37 


33 


type number 


description 


SINGLE-CHIP 8-BIT MICROCONTROLLERS (continued) 


MAF8051AHWP 


MAF80A51AHP 


MAF80A51AHWP 


MAF8411P 


MAF84A11P 


MAF8421P 


MAF84A21P 


MAF 8422P 


MAF 84A22P 


MAF 8441P 


MAF 84A41P 


MAF8442P 


MAF84A42P 


MAF 8461P 


MAF84A61P 


PCB80C31P 
PCB80C31WP 
PCB80C39P 
PCB80C39WP 


PCB80C49P 
PCB80C49WP 


PCB80C51P 
PCB80C51WP 


like MAB8051AH; extended 
temperature 

like MAB8051AH; automotive 
temperature; reduced frequency 
like MAB8051AH; automotive 
temperature; reduced frequency 


plus 8-bit LED driver 

and extended temperature 

plus 8-bit LED driver; automotive 
temperature; reduced frequency 


plus 8-bit LED driver 

and extended temperature 

plus 8-bit LED driver; automotive 
temperature; reduced frequency 


plus 8-bit LED driver 

and extended temperature 

plus 8-bit LED driver; automotive 
temperature; reduced frequency 


plus 8-bit LED driver; 

extended temperature 

plus 8-bit LED driver; automotive 
temperature; reduced frequency 


plus 8-bit LED driver; 

extended temperature 

plus 8-bit LED driver; automotive 
temperature; reduced frequency 


plus 8-bit LED driver; 

extended temperature 

plus 8-bit LED driver; automotive 
temperature; reduced frequency 


ROM.-less version of PCB80C51 
ROM-less version of PCB80C51 
ROM.-less version of PCB80C49 
ROM-less version of PCB80C49 


mask-programmable ROM 
mask-programmable ROM 


Operating temperature range: 0 to 70 °C. 
Extended temperature range: —40 to + 85 °C. 
Automotive temperature range: —40 to + 110 °C. 


package code 


44-PLCC, SOT-187A 
DIL-40, SOT-129 


44-PLCC, SOT-187A 


DIL-28, SOT-117D 


DIL-28, SOT-117D 


DIL-28, SOT-117D 


DIL-28, SOT-117D 


DIL-20, SOT-146 


DIL-20, SOT-146 


DIL-28, SOT-117D 


DIL-28, SOT-117D 


DIL-20, SOT-146 


DIL-20, SOT-146 


DIL-28, SOT-117D 


DIL.-28, SOT-117D 


DIL-40, SOT-129 
44-PLCC, SOT-187A 
DIL-40, SOT-129 
44-PLCC, SOT-187A 


DIL-40, SOT-129 
44-PLCC, SOT-187A 


DIL-40, SOT-129 
44-PLCC, SOT-187A 
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33 


33 


33 


41 


41 


41 


41 


43 


43 


41 


41 


43 


43 


41 


41 


45 
45 
47 
47 


47 
47 


45 
45 
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type number 


PCB8582 

PCF2100P 
PCF2100T 
PCF2110P 
PCF2110T 


PCF2111P 
PCF2111T 
PCF2112P 
PCF2112T 


description 


256 x 8-bit EEPROM with I?C bus interface 
LCD duplex driver; 40 segments 
LCD duplex driver; 40 segments 
LCD duplex driver; 60 segments and 2 LEDs 
LCD duplex driver; 60 segments and 2 LEDs 


LCD duplex driver; 64 segments 
LCD duplex driver; 64 segments 
LCD driver; 32 segments 
LCD driver; 32 segments 


SINGLE-CHIP 8-BIT MICROCONTROLLERS (continued) 


PCF80C39P 


PCF80C49P 


PCF84CO0B 
PCF84COOT 
PCF84COOWP 


PCF84C12P 
PCF84C12T 


PCF84C20D 
PCF84C20P 
PCF84C20T 


PCF84C40D 
PCF84C40P 
PCF84C40T 


PCF8570P 
PCF8570T 
PCF8571P 
PCF8571T 


PCF8573P 
PCF8573T 
PCF8574P 
PCF8574T 
PCF8576T 


PCF8576U 


PCF8577P 


PCF8577AP 
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ROM-less version of PCB80C49; 
extended temperature 

like PCB80C49P; 

extended temperature 


bond-out version PCF84CXX family 
bond-out version PCF84CXX family 
bond-out version PCF84CXX family 


256 x 8-bit static RAM with I?C interface 
256 x 8-bit static RAM with |?C interface 
128 x 8-bit static RAM with I?C interface 
128 x 8-bit static RAM with |?C interface 


clock/calendar with serial I/O (I?C bus) 
clock/calendar with serial I/O (1?C bus) 
remote 8-bit 1/O with I*C bus interface 
remote 8-bit |/O with |?C bus interface 
universal LCD driver for low MUX rates 
(1: 1 to 1:4); 1?C bus interface 

universal LCD driver for low MUX rates 
(1: 1to 1:4); 1?C bus interface 


LCD direct (32 segments) or duplex (64 segments) 


driver with |?C bus interface 


LCD direct (32 segments) or duplex (64 segments) 


driver with |?C bus interface; 
different slave address 


package code 


DIL-8, SOT-97A 
DIL-28, SOT-117D 
SO-28, SOT-136A 
DIL-40, SOT-129 
VSO-40, SOT-158A 


DIL-40, SOT-129 
VSO-40, SOT-158A 
DIL-40, SOT-129 


VSO-40, SOT-158A — 


DIL-40, SOT-129 


DIL-40, SOT-129 


28/28 Piggy-back 
VSO-56, SOT-190 
68-PLCC, SOT-188A 


DIL-20, SOT-146 
SO-20, SOT-163A 


DIL-28, SOT-135A 
DIL-28, SOT-117D 
SO-28, SOT-136A 


DIL-28, SOT-135A 
DIL-28, SOT-117D 
SO-28, SOT-136A 


DIL-8, SOT-97A 
SO-8L, SOT-176 
DIL-8, SOT-97A 
SO-8L, SOT-176 
DIL-16, SOT-38 
SO-16L, SOT-162A 
DIL-16, SOT-38 
SO-16L, SOT-162A 


VSO-56, SOT-190 


uncased In tray 


DIL-40, SOT-129 


DIL-40, SOT-129 
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57 
57 
67 
67 


77 
77 
87 
87 
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95 
95 
95 


97 
97 


95 
95 
95 


95 
95 
95 


99 
99 
111 
111 


123 
123 
141 
141 
155 


155 


191 


191 


type number 
PCF8577T 


PCF8577AT 


PNA7509 
PNA7518 
SAA1043 


SAA1044 
SAA1057 


SAA 1060 
SAA1061 
SAA1062A 


SAA1062AT 
SAA1099 


SAA1300 
SAA3004P 


SAA3004T 
SAA3006 
SAA3028 


SAA5020 
SAA5025D 


SAA5030 
SAA5040A 


SAA5040B 
SAA5040C 
SAA5041 
SAA5042 


SAA5043 
SAA5045 


SAA5050 
SAA5051 
SAA5052 


SAA5053 
SAA5054 
SAA5055 
SAA5056 
SAA5057 


description 


LCD direct (32 segments) or duplex (64 segments) 


driver with {*C bus interface 


LCD direct (32 segments) or duplex (64 segments) 


driver with I?C bus interface; 

different slave address 

7-bit, 22 MHz, 3-state output, A/D converter 
8-bit, 30 MHz, multiplying D/A converter 
universal sync generator 


subcarrier coupler circuit 

radio tuning PLL frequency synthesizer 
(SYMO II) | 

LED display/interface circuit 

LED driver/output port expander 

LCD display/interface circuit 


LCD display/interface circuit 

stereo sound generator for sound effects 
and music synthesis; uC controlled 
tuner switching unit 

remote control transmitter for infrared 
Operation 


remote control transmitter for infrared 
operation 

low voltage infrared remote control 
transmitter (RC-5) 

infrared remote control transcoder (RC-5); 
17C bus compatible 

teletext timing chain circuit (625 lines) 
teletext timing chain for USA 525 line 
system (USTIC); 40 characters per row, 
24 rows (8 TV lines per row) 

teletext video processor 


Teletext Acquisition and Control (TAC) circuit: 
giving status box 

TAC, without giving status box 

TAC, giving different status box 

TAC, different remote contro] commands 

TAC, different remote control commands 


TAC, boxed channel information display 
Gearing and Address Logic Array (GALA) for 
USA teletext; 525 line system 

teletext character generator (English) 

teletext character generator (German) 
teletext character generator (Swedish) 


teletext character generator (Italian) 
teletext character generator (Belgian) 
teletext character generator (US ASCI1) 
teletext character generator (Hebrew) 
teletext character generator (Cyrillic) 


package code 


INDEX 


page 


VSO-40, SOT-158A 191 


VSO-40, SOT-158A 191 


DIL-24, SOT-101 


207 


DIL-16, SOT-38WE-1 215 


DIL-28, SOT-117 
DIL-16, SOT-38 


221 
237 


DIL-18, SOT-102HE 245 
DIL-24, SOT-101A 255 
DIL-24, SOT-101A 261 


DIL-28, SOT-117 
SO-28, SOT-136A 


267 
267 


DIL-18,SOT-102CS 273 


SIL-9, SOT-142B 


289 


DIL-20,SOT-146C1 293 


SO-20, SOT-163A 
DIL-28, SOT-117 


DIL-16, SOT-382 


293 


303 


317 


DIL-24, SOT-101A 325 


DIL-28, SOT-117D 335 
DIL-24, SOT-101A 353 


DIL-28, SOT-117 
DIL-28, SOT-117 
DIL-28, SOT-117 
DIL-28, SOT-117 
DIL-28, SOT-117 


DIL-28, SOT-117 


363 
363 
363 
363 
363 


363 


DIL-28, SOT-117D 383 


DIL-28, SOT-117 
DIL-28, SOT-117 
DIL-28, SOT-117 


DIL-28, SOT-117 
DIL-28, SOT-117 
DIL-28, SOT-117 
DIL-28, SOT-117 
DIL-28, SOT-117 


391 
391 
391 


391 
391 
391 
391 
391 
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NUMERICAL 


Xvil 


XVill 


NUMERICAL 
INDEX 


type number 


SAA5070 


SAA5230 
SAA5235 
SAA5240A 


SAA5240B 


SAA5350 
SAA5355 
SAA9001PB 
SAA9001EB 
SAA9010 


SAA9020 
SAA9030 
SAA9040 
SAA9050 
SAA9057 


SAA9058 
SAB 1164P 
SAB1165P 
SAB 1256P 
SAB3013 


SAB3035 
SAB3036 
SAB3037 


SAF 1032P 
SAF 1039P 


TBA120U 
TBA920S 
TCA640 


TCA650 


TCA660B 


TDAO820T 
TDA1013A 


TDA1015 
TDA1015T 
TDA1029 
TDA1082 
TDA1512 
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description 
peripheral 1C for viewdata (LUCY); 

uC controlled 

teletext video processor (successor to SAA5030) 
dataline slicer for VCR 

computer controlled teletext circuit (CCT) : 
625-line system (English, German, Swedish) 
computer controlled teletext circuit (CCT) 
625-line system (Italian, German, French) 


EUROM, CRT controller (CEPT standard) 
FTFROM, CRT controller 

317K-bit CCD memory 

317K-bit CCD memory 

picture enhancement processor 


field memory controller 

background memory controller 

computer controlled teletext extension 

digital multistandard decoder (1*C bus interface) 
clock generator circuit 


sample-rate converter 

sensitive 1 GHz divider-by-64; Ry = 1 kQ 
sensitive 1 GHz divider-by-64; Ry = 0,5 kQ 
sensitive 1 GHz divider-by-256 

6 function analogue memory; uC controlled 


computer interface for tuning and control 
(CITAC); 8-DACs; |?C bus 

computer interface for tuning and control 
(CITAC); without DACs; I?C bus 
computer interface for tuning and control 
(CITAC); 4-DACs; I?C bus 
receiver/decoder for infrared operation 
remote transmitter for infrared operation 


sound i.f. amplifier/demodulator 

horizontal combination 

chrominance amplifier for SECAM or 
PAL/SECAM decoders 

chrominance demodulator for SECAM or 
PAL/SECAM decoders 

contrast, saturation and brightness control circuit 
for colour difference and luminance signals 


double balanced modulator/demodulator 
4 W audio power amplifier with d.c. 
volume control 

1 to 4 W audio power amplifier 

0,5 W audio power amplifier 

signal sources switch (4 x two channels) 
east-west correction driver circuit 

12 to 20 W hi-fi audio power amplifier 


package code 


DIL-40, SOT-129 
DIL-28, SOT-117 
DIL-28, SOT-117 


DIL-40, SOT-129 


DIL-40, SOT-129 


DIL-40, SOT-129 
DIL-40, SOT-129 
DIL-28, SOT-117 
DIL-28, SOT-87B7 
DIL-40, SOT-129 


DIL-24, SOT-101A 
DIL-24, SOT-101B 
DIL-28, SOT-117 
DIL-40, SOT-129 
DIL-20, SOT-146 


DIL-20, SOT-146 
DIL-8, SOT-97A 
DIL-8, SOT-97A 
DIL-8, SOT-97A 
DIL-16, SOT-38 


DIL-28, SOT-117 


DIL-18, SOT-102HE 


DIL-24, SOT-101A 
DIL-18, SOT-102 
DIL-16, SOT-382 


DIL-14, SOT-27 
DIL-16, SOT-38 


DIL-16, SOT-38 
DIL-16, SOT-38 


DIL-16, SOT-38 
SO-14, SOT-108A 


SIL-9, SOT-110B 
S!IL-9, SOT-110B 
SO0-8, SOT-96A 
DIL-16, SOT-38 
DIL-16, SOT-38 
SIL-9, SOT-131B 


page 


415 
445 
457 


463 


463 


489 
517 
545 
545 
553 


569 
583 
593 
603 
635 


641 
647 
647 
653 
659 


667 
683 
699 


715 
715 


729 
735 


741 
749 


757 
767 


77) 


775 


785 
791 
805 
811 


type number 


TDA15120 
TDA1514 
TDA1520 
TDA15200 
TDA1520A 


TDA1520A0 


TDA1521 
TDA1524A 
TDA1534 
TDA2501 


TDA2504P 
TDA2504T 
TDA2505 
TDA2506 
TDA2506T 


TDA2507 
TDA2507T 
TDA2540 
TDA25400 
TDA2541 


TDA25410 
TDA2542 


TDA25420 


TDA2543 
TDA2544 


TDA25440 
TDA2545A 
TDA2546A 


TDA2548 
TDA25480 


TDA2549 


TDA2555 
TDA2556 


TDA2557 
TDA2577A 


TDA2578A 


TDA2579 


description 


12 to 20 W hi-fi audio power amplifier 
40 W high-performance hi-fi amplifier 
20 W hi-fi audio power amplifier 

20 W hi-fi audio power amplifier 

20 W hi-fi audio power amplifier; 
complete SOAR protection 


20 W hi-fi audio power amplifier; 
complete SOAR protection 

2 x 12 W hi-fi power amplifier 
stereo/tone/volume control circuit 
14-bit A/D converter 

PAL/NTSC encoder 


FM modem for VCR (8 mm) 

FM modem for VCR (8 mm) 

SECAM encoder (video games) 

SECAM encoder; PAL/SECAM transcoding 
SECAM encoder; PAL/SECAM transcoding 


FM modulator controller 
FM modulator controller 
i.f. amplifier and demodulator; NPN tuners 
i.f. amplifier and demodulator; NPN tuners 
i.f. amplifier and demodulator; PNP tuners 


i.f. amplifier and demodulator; PNP tuners 
i.f. amplifier and demodulator; PNP tuners 
(E and L standards) 

i.f. amplifier and demodulator; PNP tuners 
(E and L standards) 

AM sound i.f. circuit for French standard 
i.f. amplifier and demodulator; MOS tuners 


i.f. amplifier and demodulator; MOS tuners 
quasi-split-sound circuit 

quasi-split-sound circuit with 

5,5 MHz demodulation 

i.f. amplifier and demodulator; PNP tuners 
i.f. amplifier and demodulator; PNP tuners 


i.f. amplifier and demodulator 

for multistandard TV receivers 

dual TV sound demodulator (8-stage limiter) 
quasi-split-sound circuit with dual 

sound demodulators 

dual TV sound demodulator (5-stage limiter) 
sync circuit with vertical 

oscillator and driver stages 


sync circuit with vertical 

oscillator and driver stages 

sync circuit with synchronized 

vertical divider system and output stages 


package code. 


SBD-9, SOT-157B 
SIL-9, SOT-131A 
SIL-9, SOT-131A 
SBD-9, SOT-157A 


SIL-9, SOT-131A 


SBD-9, SOT-157A 
SIL-9, SOT-131B 
DIL-18, SOT-102HE 
DIL-28, SOT-117BE 
DIL-16, SOT-38WE-2 


DIL-24, SOT-101 
SO0-24, SOT-137A 
DIL-28, SOT-117 
DIL-24, SOT-101B 
90-24, SOT-137A 


DIL-16, SOT-38WE-9 
SO-16L, SOT-162A 
DIL-16, SOT-38 
QIL-16, SOT-58 
DIL-16, SOT-38 


Q\L-16, SOT-58 
DIL-16, SOT-38 
QIL-16, SOT-58 


DIL-18, SOT-102CS 
DIL-16, SOT-38 


OQIL-16, SOT-58 
DIL-16, SOT-38 


DIL-18, SOT-102CS 


DIL-16, SOT-38 
OQIL-16, SOT-58 


DIL-24, SOT-101A 
DIL-18, SOT-102HE 


DIL-24, SOT-101BE 
DIL-18, SOT-102HE 


DIL-18, SOT-102HE 


DIL-18, SOT-102HE 


DIL-18, SOT-102HE 
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page 


811 
817 
823 
823 


829 


829 
835 
845 
857 
865 


871 
871 
881 
889 
901 


913 
913 
921 
921 
929 


929 
937 
937 


945 
951 


951 
959 


965 


971 
971 


979 
985 


991 
985 


997 


1011 


1025 
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RT INSTA 


XX 


NUMERICAL 


INDEX 


type number 


description 


TDA2581 
TDA25810 
TDA2582 
TDA25820 
TDA2593 


TDA2594 
TDA2595 


TDA2611A 
TDA2653A 


TDA26545 


TDA2655B 


TDA2730 
TDA2740 


TDA2791 
TDA2795 
TDA3047P 
TDA3047T 
TDA3048P 
TDA3048T 
TDA3501 


TDA3505 
TDA3S506 


TDA3510 
TDA3540 
TDA35400 


TDA3541 
TDA35410 
TDA3560 
TDAS561A 
TDA3562A 


TDA3563 
TDA3564 
TDA3565 
TDA3566 
TDA3586 


TDA3590A 
TDA3592A 
TDA3651 
TDA3651A 
TDA3651AQ 
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control circuit for SMPS 
control circuit for SMPS 
control circuit for PPS 
control circuit for PPS 
horizontal combination 


horizontal combination with transmitter 
identification 

horizontal combination with transmitter 
identification and protection circuits 

5 W audio power amplifier 

vertical deflection circuit; PIL-S4; 30AX 
systems and monitors 

vertical deflection circuit; monochrome, 
110°: tiny-vision colour, 90° 

vertical deflection circuit; colour and 
monochrome, 90° 

FM limiter/demodulator (VCR) 

amplifier and drop-out identification 

circuit (VCR) | 

TV sound combination; volume, treble, bass 
TV stereo/dual sound identification decoder 


infrared receiver circuit; VQ = positive 
infrared receiver circuit; Vg = positive 
infrared receiver circuit; Vg = negative 
infrared receiver circuit; Vo = negative 
video control combination 


PAL/SECAM video control with automatic 
cut-off control; —(B—Y) and —(R—Y) input 
PAL/SECAM video control with automatic 
cut-off control; + (B—Y) and +(R—-Y) input 
PAL decoder 

i.f. amplifier and demodulator; NPN tuners 
if. amplifier and demodulator; NPN tuners 


i.f. amplifier and demodulator; PNP tuners 
i.f. amplifier and demodulator; PNP tuners 
PAL decoder 

PAL decoder 

PAL/NTSC decoder 


NTSC decoder 

NTSC decoder without RGB inputs 
PAL decoder 

PAL/NTSC decoder 

horizontal and vertical sync processor 


SECAM processor circuit (improved TDA3590) 
SECAM/PAL transcoder : 
vertical deflection circuit 
vertical deflection circuit 
vertical deflection circuit 


package code 

DiIL-16, SOT-38 
QIL-16, SOT-58 
DIL-16, SOT-38 
OIL-16, SOT-58 
DIL-16, SOT-38 


DIL-18, SOT-102CS 


DIL-18, SOT-102CS 
SIL-9, SOT-110B 


SBD-13, SOT-141B 


SIL-9, SOT-110B 


DIL-12, SOT-150 
DIL-16, SOT-38 


DiIL-16, SOT-38 
DIL-16, SOT-38 


DIL-18, SOT-102DS 


DIL-16, SOT-38 
SO-16L, SOT-162A 
DIL-16, SOT-38 
SO-16L, SOT-162A 
DIL-28, SOT-117 


DIL-28, SOT-117 


DIL-28, SOT-117 
DIL-24, SOT-101A 
DIL-16, SOT-38 
QIL-16, SOT-58 


DIL-16, SOT-38 
OQIL-16, SOT-58 
DIL-28, SOT-117 
DIL-28, SOT-117 
DIL-28, SOT-117 


~DIL-28, SOT-117 


DIL-24, SOT-101A 
DIL-18, SOT-102HE 
DIL-28, SOT-117 
DIL-28, SOT-117 


DIL-24, SOT-101B 
DIL-24, SOT-101B 
SIL-9, SOT-110B 
SIL-9, SOT-131B 
SBD-9, SOT-157B 


type number 


TDA3652 
TDA36520 
TDA3653 


TDA3653A 


TDA3654 


TDA36540 


TDA3724 
TDA3725 


TDA3730 


TDA3740 


TDA3755 
TDA3760 
TDA3765 


TDA3771 
TDA3780 


TDA3791 
TDA3800G 


TDA3800GS 


TDA3803A 
TDA3806 


TDA3810 
TDA4301 
TDA4301T 
TDA4302 
TDA4302T 


TDA4303 
TDA4303T 
TDA4305 
TDA4305T 
TDA4306 


TDA4306T 
TDA4500 


TDA4501 
TDA4503 
TDA4505 


TDA4510 


description 


vertical deflection circuit 

vertical deflection circuit 

60 V vertical deflection circuit with 
protection circuit 

60 V vertical deflection circuit with 
protection circuit 

60 V vertical deflection circuit with 
protection circuit; 90° and 110° 


60 V vertical deflection circuit with 
protection circuit; 90° and 110° 

SECAM identification circuit for VCR 
SECAM (L) chrominance signal 

processor for VCR 

frequency demodulator and drop-out 
compensator for VCR 

video processor/frequency modulator for VCR 


PAL/NTSC sync processor for VCR (VHS system) 


PAL chrominance for VCR (VHS system) 
NTSC chrominance signal processor for 
VCR (VHS system) 

video processor for VCR 

frequency modulator for VCR 


band selector and window detector 
stereo/dual TV sound processor 
(dynamic selection) | 
stereo/dual-TV sound processor 
(static selection) 

stereo/dual TV sound decoder 
multiplex PLL stereo decoder 


spatial, stereo and pseudo-stereo sound circuit 
vertical driver (video camera) 

vertical driver (video camera) 

pixel generator circuit (video camera) 

pixel generator circuit (video camera) 


white processing encoder (video camera) 
white processing encoder (video camera) 
horizontal driver circuit (video camera) 
horizontal driver circuit (video camera) 
master gain circuit (video camera) 


master gain circuit (video camera) 
small signal combination for 
monochrome TV receivers 


small signal combination for colour TV receivers 


small signal combination for B/W TV receivers 


small signal combination for colour TV receivers 


PAL decoder 


package code 


SIL-9, SOT-131B 
SBD-9, SOT-157B 


SIL-9, SOT-110B 
SIL-9, SOT-131B 


SIL-9, SOT-131B 


SBD-9, SOT-157B 
DIL-18, SOT-102KE 


DIL-18, SOT-102KE 


DIL-28, SOT-117 
DIL-28, SOT-117 


DIL-18, SOT-102HE 
DIL-28, SOT-117 


DIL-28, SOT-117 
DIL-18, SOT-102CS 
DIL-18, SOT-102CS 


DIL-16, SOT-38WE-2 
DIL-28, SOT-117 


DIL-28, SOT-117 
DIL-28, SOT-117 
DIL-18, SOT-102 


DIL-18, SOT-102HE 
DIL-16, SOT-38 
SO-14, SOT-108A 
DIL-16, SOT-38WE-2 
SO-16L, SOT-162A 


DIL-28, SOT-117 
SO-28, SOT-136A 
DIL-16, SOT-38WE-2 
SO-14, SOT-108A 
DIL-20, SOT-146 


SO-20, SOT-163A 


DIL-28, SOT-117 
DIL-28, SOT-117 
DIL-28, SOT-117 
DIL-28, SOT-117 


DIL-16, SOT-38 
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page 


1345 
1345 


1351 
1351 


1359 


1359 
1367 


1369 


1373 
1379 


1387 
1397 


1405 
1413 
1419 


1423 
1429 


1429 
1437 
1445 


1451 
1455 
1459 
1463 
1463 


1469 
1469 
1479 
1485 
1491 


1491 


1497 
1509 
1523 
1537 


1553 


NUMERICAL 
INDEX 


XXi 


NUMERICAL 
INDEX 


type number 


TDA4555 


TDA4556 


TDA4560 
TDA4565 


TDA4580 


TDA5030 
TDA6800 


TDA6800T 


TDA8400 
TDA8405 


TDA8440 
TDA8442 
TEA1039 
TEA2000 
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description 


multistandard decoder for —(B—Y) 

and ~(R—Y) signals 

multistandard decoder for + (B—Y) 

and + (R—Y) signals 

colour transient improvement circuit 
colour transient improvement circuit; 
output signal 180 us less delayed 

video control combination with automatic 
cut-off control 


mixer/oscillator for VHF tuner 

video modulator circuit 

video modulator circuit 

computer interface prescaler-synthesizer 
TV and VTR stereo/dual sound processor 
(1?C bus control) 


video/audio switch for CTV receivers 
1?C bus interface for colour decoders 
control circuit for SMPS 

PAL/NTSC colour encoder 


package code 


DIL-28, SOT-117 


DIL-28, SOT-117 
DIL-18, SOT-102CS 


DIL-18, SOT-102CS 


DIL-28, SOT-117 


DIL-18, SOT-102HE 
DIL-8, SOT-97A 
SO-8, SOT-96A 
DIL-18, SOT-102HE 


DIL-28, SOT-117 


DIL-18, SOT-102 
DIL-16, SOT-38 

SIL-9, SOT-110B 
DIL-18, SOT-162 


PNA7507;A 
SAA 1056P 
SAA1082P 
SAA3027 
SAB3034 


SAF 3019 
TBA540 
TBA750C; CQ 
TDA2502 
TDA2503 


TDA3571B 
TDA3576B 
TDA3590 
TDA3591 
TDA3591A 


TDA3650 
TDA3701 
TDA3710 
TDA3720 
TDB2033 


TEA1002 


MAINTENANCE 
TYPE LIST 


MAINTENANCE TYPE LIST 


7-bit A/D converter 

PLL frequency synthesizer 

remote transmitter 

infrared remote control transmitter 
analogue and timing circuit (A & T) 


clock/timer with serial |/O; wC controlled 
reference combination 

limiter/amplifier 

tacho motor speed controller 

track sensing amplifier for VCR 


sync combination with transmitter identification 
sync combination with transmitter identification 
SECAM processor circuit 
SECAM processor circuit 
SECAM processor circuit 


(successor TDA3590A) 


vertical deflection circuit 

PAL sync processor for VCR 

chrominance signal/mixer for VCR 

SECAM processor for VCR (successor TDA3725) 
preamplifier for infrared remote control transmission 


PAL colour encoder and video summer (successor TEA2000) 
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STEREO-TONE/VOLUME CONTROL CIRCUIT 


GENERAL DESCRIPTION 


The device is designed as an active stereo-tone/volume control for car radios, TV receivers and mains-fed 
equipment. It includes functions for bass and treble control, volume control with built-in contour (can 
be switched off) and balance. All these functions can be controlled by d.c. voltages or by single linear 
potentiometers. 


Features 


® Few external components necessary 

@® Low noise due to internal gain 

® Bass emphasis can be increased by a double-pole low-pass filter 
@ Wide power supply voltage range 


QUICK REFERENCE DATA 


Supply voltage (pin 3) Vp=V3.18 typ. 12 V 
Supply current (pin 3) Ip= 12 typ. 35 mA 
Maximum input signal with 

d.c. feedback (r.m.s. value) Vi(rms) typ. 2,5 V 
Maximum output signal with 

d.c. feedback (r.m.s. value) Vo(rms) typ. 3 V 
Volume control range Gy --80 to + 21,5 dB 
Bass control range at 40 Hz AGy typ. +15 dB 
Treble control range at 16 kHz AGy typ. 1 15 OB 
Total harmonic distortion | THD typ. 03 % 


Output noise voltage (unweighted; r.m.s. value) 
at f = 20 Hz to 20 kHz; Vp = 12 V; 


for max. voltage gain Vno(rms) typ. 310 uv 

for voltage gain Gy = —40 dB Vnolrms) typ. 100 pV 
Channel separation 

at Gy = —20 to + 21,5 dB Qes typ. 60 dB 
Tracking between channels 

at Gy = —20 to + 26 dB AGy max. 2,5 dB 
Ripple rejection at 100 Hz RR typ. 50 dB 
Supply voltage range (pin 3) Vp = V3-18 7,5 to 16,5 V 
Operating ambient temperature range Tamb —30 to + 80 SC 
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PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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(1) Series resistor is recommended in the event of the capacitive loads exceeding 200 pF. 


Fig. 1 Block diagram and application circuit with single-pole filter. 
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Stereo-tone volume control circuit 


TDA1524A 
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Fig. 2 Double-pole low-pass filter 
for improved bass-boost. 


RATINGS 
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Fig. 3 D.C, feedback with filter network 
for improved signal handling. 


Limiting values in accordance with the Absolute Maxirnurn System (IEC 134) 


Supply voltage (pin 3) 
Total power dissipation 
Storage temperature range 


Operating ambient temperature range 
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Vp=V32.48 max, 20 V 
Prot max. 1200 mW 
Testg --55 to + 150 9C 
Tamb —~30 to +80 °C 
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TDA1524A 


D.C. CHARACTERISTICS 


Vp = V3.18 = 12 V; Tamb = 25 OC; measured in Fig. 1; Rg <600 22; Ry 2 4,7 kQ4; CL < 200 pF; 
unless otherwise specified 


Supply (pin 3) 
Supply voltage 


Supply current 
at Vp = 8,5 V 
at Vp = 12 V 
at Vp = 15 V 


D.C. input levels (pins 4 and 15) 
at Vp =8,5 V 
at Vp = 12 V 
at Vp = 15 V 


D.C. output levels (pins 8 and 11) 
under all control voltage conditions 
with d.c. feedback (Fig. 3) 
at Vp =8 5 V 
at Vp = 12 V V8 11-18 
at Vp = 15 V Vg 11-18 


Pin 17 


Internal potentiometer supply voltage 
at Vp = 8,5 V 
Contour on/off switch (control by 147) 


contour (switch open ) 
linear (switch closed) 


Application without internal potentiometer 
supply voltage at Vp = 10,8 V 
(contour cannot be switched off) 


Voltage range forced to pin 17 
D.C. control voltage range for volume, 
bass, treble and balance 
(pins 1, 9, 10 and 16 respectively) 
at V47-1g=5V V1,9,10,16 
using internal supply V1,9,10,16 
Input current of control inputs 
(pins 1, 9, 10 and 16) —11,9,10,16 
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Stereo-tone volume control circuit TDA1524A 


A.C. CHARACTERISTICS | 

Vp = V3.18 = 8,5 V; Tamb = 25 OC; measured in Fig. 1; contour switch closed (linear position); 
volume, balance, bass, and treble controls in mid-position; Rg < 600 2; Ry 2 4,7 kQ; CL < 200 pF; 
f = 1 kHz; unless otherwise specified 


parameter symbol 

Control range 

Max. gain of volume (Fig. 5) Gy max 20,5 | 21,5 

Volume control range; Gy max/Gy min AGy 90 100 — dB 
Balance control range; Gy = 0 dB (Fig. 6) AGy — —40 _ dB 
Bass control range at 40 Hz (Fig. 7) AGy +12 +15 — dB 
Treble control range at 16 kHz (Fig. 8) AGy +2 +15 = dB 
Contour characteristics see Figs 9 and 10 


Signal inputs, outputs 


Input resistance; pins 4 and 15 (note 1) 


at gain of volume control: Gy = 20 dB Ri4.15 10 _ — kQ 
Gy = —40 dB Ri4.15 — 160 — kKQ 
Output resistance (pins 8 and 11) Ro8.11 — — 300 G2 


Signal processing 


Power supply ripple rejection 
at VP(rms) < 200 mV; f = 100 Hz; Gy = 0 dB 


Channel separation (250 Hz to 10 kHz) 
at Gy = —20 to + 21,5 dB 


Spread of volume control with 
constant control voltage V1.78 = 0,5 V17.18 


50 — dB 


Gain tolerance between left and right 
channel V76-18 = V1-18 = 9,5 V17-18 


Tracking between channels 
for Gy = 21,5 to —26 dB 
f = 250 Hz to 6,3 kHz; balance adjusted at 
Gy = 10dB 
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~TDA1524A 


A.C. CHARACTERISTICS (continued) 


Signal handling with d.c. feedback (Fig. 3) 


Input signal handling 
at Vp = 8,5 V; THD = 0,5%; 


f = 1 kHz (r.m.s. value) V 

at Vp = 8,5 V; THD = 0,7%; 

f = 1 kHz (r.m.s. value) V 

at Vp = 12 V; THD = 0,5%; 

f = 40 Hz to 16 KHz (r.m.s. value) V 

at Vp = 12 V; THD =0,7%; 

f = 40 Hz to 16 kHz (r.m.s. value) V 

at Vp = 15 V; THD = 0,5%; 

f = 40 Hz to 16 kHz (r.m.s. value) V 

at Vp = 15 V; THD = 0,7%; 

f = 40 Hz to 16 kHz (r.m.s. value) V 
Output signal handling (note 2 and note 3) 

at Vp = 8,5 V; THD = 0,5%; 

f= 1 kHz (r.m.s. value) V 

at Vp = 8,5 V; THD = 10%; 

f = 1 kHz (r.m.s. value) V 

at Vp = 12 V; THD = 0,5%; 

f = 40 Hz to 16 kHz (r.m.s. value) V 

at Vp.= 15 V; THD = 0,5%; 

f = 40 Hz to 16 kHz (r.m.s. value) V 
Noise performance (Vp = 8,5 V) 
Output noise voltage (unweighted; Fig. 15) 

at f = 20 Hz to 20 kHz (r.m.s. value) 

for maximum voltage gain (note 4) Vno(rms) UV 
Output noise voltage; weighted as DIN 45405 

of 1981, CCIR recommendation 468-2 (peak value) 

for maximum voltage gain (note 4) Vino(m) uV 

for maximum emphasis of bass and treble 

(contour off; Gy = —40 dB) Vno(m) LuV 
Noise performance (Vp = 12 V) 
Output noise voltage (unweighted; Fig. 15) 

at f = 20 Hz to 20 kHz (r.m.s. value; note 5) 

for maximum voltage gain (note 4) Vno(rms) uV 

for Gy = —16 dB (note 4) no(rms) “UV 
Output noise voltage; weighted as DIN 45405 

of 1981, CCIR recommendation 468-2 (peak value) 

for maximum voltage gain (note 4) Vno(m) uv 

for maximum emphasis of bass and treble 

(contour off; G, = —40 dB) Vno(m) uv 
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Stereo-tone volume control circuit 


Noise performance (Vp = 15 V) 


Output noise voltage (unweighted; Fig. 15) 
at f = 20 Hz to 20 kHz (r.m.s. value; note 5) 


for maximum voltage gain (note 4) V no(rms) 

for Gy = 16 dB (note 4) V no(rms) 
Output noise voltage; weighted as DIN 45405 

of 1981, CCIR recommendation 468-2 (peak value) 

for maximum voltage gain (note 4) Vino(m) 

for maximum emphasis of bass and treble 

(contour off; Gy = —40 dB) Vno(m) 


Notes to characteristics 
1. Equation for input resistance (see also Fig. 4) 
__ 160 k&2 
1 14+Gy 


2. Frequencies below 200 Hz and above 5 kHz have reduced voltage swing, the reduction at 40 Hz and 
at 16 kHz is 30%. 


3. In the event of bass boosting the output signal handling is reduced. The reduction is 1 dB for 
maximum bass boost. 


; Gy max = 12. 


4. Linear frequency response. 


5. For peak values add 4,5 dB to r.m.s. values. 
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Fig. 4 Input resistance (Rj) as a function of gain of volume control (Gy). Measured in Fig. 1. 
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Fig. 5 Volume control curve; voltage gain (Gy) 

as a function of control voltage (V4.79). 
Measured in Fig. 1 (internal potentiometer supply 
from pin 17 used); Vp = 8,5 V; f = 1 kHz. 
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Vg —18 (V) 


Fig. 7 Bass control curve; voltage gain (Gy) 

as a function of control voltage (Vg.79). 

Measured in Fig. 1 with single-pole filter 

(internal potentiometer supply from pin 17 used): 
Vp =8,5 V; f = 40 Hz. 
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7Z86924 


Vie—18 (V) 


Fig. 6 Balance control curve; voltage gain (Gy) 

as a function of control voltage (V 16.19). 
Measured in Fig. 1 (internal potentiometer supply 
from pin 17 used); Vp = 8,5 V. 
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Vio-18 (V) 


Fig. 8 Treble control curve; voltage gain (Gy) 

as a function of control voltage (V 19.79). 
Measured in Fig. 1 (internal potentiometer supply 
from pin 17 used); Vp = 8,5 V; f = 16 kHz. 


Stereo-tone volume control circuit TDA1524A 
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Fig. 9 Contour frequency response curves; voltage gain (G\) as a function of audio input frequency. 
Measured in Fig. 1 with single-pole filter; Vp = 8,5 V. 
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Fig. 10 Contour frequency response curves; voltage gain (Gy) as a function of audio input frequency. 
Measured in Fig. 1 with double-pole filter; Vp = 8,5 V. 
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Fig. 11 Tone control frequency response curves; voltage gain (G\) as a function of audio input 
frequency. Measured in Fig. 1 with single-pole filter; Vp = 8,5 V. 
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TDA1524A 
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Fig. 12 Tone control frequency response curves; voltage gain (Gy) as a function of audio input 
frequency. Measured in Fig. 1 with double-pole filter; Vp = 8,5 V. 
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Fig. 13 Total harmonic distortion (THD); as a function of audio input frequency. Measured in Fig. 1; 
Vp = 8,5 V; volume control voltage gain at 


Vo 
Gy = 20 log — =OaB. 
Vj 
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Stereo-tone volume control circuit TDA1524A 
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Fig. 14 Total harmonic distortion (THD); as a function of output voltage (V,). Measured in Fig. 1; 
Vp = 8,5 V; fj = 1 kHz. 
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Fig. 15 Noise output voltage (Vino(rms); unweighted); as a function of voltage gain (Gy). Measured in 
Fig. 1; f = 20 Hz to 20 kHz. 
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DEVELOPMENT DATA 
This data sheet contains advance information and TDA1534 


specifications are subject to change without notice. 


14-BIT ANALOGUE TO DIGITAL CONVERTER (ADC) 


An integrated 14-bit analogue to digital converter (ADC) which uses the successive approximation 
conversion technique and includes the comparator, reference source and clock on the same chip. 

The high linearity makes it very suitable for signal processing while the accurate, temperature-compen- 
sated reference source makes it applicable for instrumentation purposes. 

The ADC accepts unipolar or bipolar input signals. 

Digital output data is in serial form. 

All digital outputs are fully TTL compatible. 


QUICK REFERENCE DATA 


Positive supply voltage (pin 5) Vp typ. 5 V 
Negative supplu voltage 1 (pin 6) —VN1_ typ. 5 V 
Negative supply voltage 2 (pin 9) —VnN2_ typ. 17 V 
Signal-to-noise ratio S/N typ. 84 dB 
Linearity error typ. + % LSB 
Total power dissipation Prot typ. 500 mW 
Operating ambient temperature range Tamb —20to +70 °C 
Storage temperature range T stg —55 to + 150 °C 
Resolution 14 bits 
Full scale input current | les typ. 4AmA 


PACKAGE OUTLINE 
28-lead dual in-line; plastic (with internal heat spreader) (SOT-117BE). 
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Fig. 1 Block diagram. 


7280636 


PIN DESIGNATION 


1 start conversion 15 | decoupling binary 

2 status out 16 ; weighted 

3 data out 17 | current sources 

4 data strobe 18 | ref] 

5 positive supply voltage 19 lref2 

6 negative supply voltage 1 20 lref3 

7 oscillator input 21 | decoupling binary 

8 oscillator input 22 { weighted current sources 
9 negative supply voltage 2 23 offset binary input 
10 - 24 analogue signal input 
11 decoupling binary 25 analogue ground 

12 weighted current 26 oscillator 

13 sources 2/ oscillator 

14 28 digital ground 
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DEVELOPMENT DATA 


14-bit analogue to digital converter TDA1534 


FUNCTIONAL DESCRIPTION 


The circuit consists of the following parts: 


14-bit D/A converter 


Using ‘‘dynamic element matching’, which results in high accuracy, linearity and longterm stability, 
without the need of trimming. The main parts of the DAC are the binary wieghted current sources and 
the bit switches. The DAC also delivers an offset binary current for bipolar operation of the ADC. 


Fast settling comparator/substractor 


Consisting of a high speed, clamped operational amplifier with special frequency compensation system. 


Successive approximation register (SAR) 


This register is an array of fourteen addressable latches, with the outputs connected to the bit switches 
of the D/A converter. 


Logic-level converters 


Converting the internally used current-mode-logic (CML) levels to TTL levels, for easy interface of the 
ADC with standard logic families. 


Clock oscillator and control logic 


Delivering the pulses and timing for the SAR and takes care of the communication with the peripheral 
circuits. 


Reference source 


Based on the bandgap voltage of silicon, with extra temperature compensation circuit. 


For the timing of the output signals see Fig. 3. At the leading edge of the start conversion (SC) pulse 
the ADC starts converting the input voltage. During the conversion cycle the following signals appear 
at the output pins: 


Status (pin 2) 
This signal can be used to force the Sample-Hold-Circuit, in front of the ADC, in hold mode. 


Data strobe (pin 4) 


This signal is used to clock the data-out signal into the peripheral devices. 


Data out (pin 3) 


The 14 bits serial, binary, output code of the A/D converter starting with the most significant bit 
(MSB). The data must be considered valid at the trailing edge of the data-strobe signal. 
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TDA1534 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Positive supply (pin 5) Vp Oto7 V 
Negative supply voltage (pin 6) —VN1 Oto7 V 
Negative supply voltage (pin 9) —VN2 Oto 20 V 
Storage temperature T stg —55 to + 150 °C 
Operating ambient temperature range Tamb —20 to + 70 °C 
Total power dissipation Prot derating curve (Fig. 2) 


CHARACTERISTICS (see application circuit Fig. 4) 
Vp=5V;—Vn1 =5 V; —Vu2 = 17 V; Tamb = + 25 OC, unless otherwise specified. 


4 5 6 V 


Positive supply voltage (pin 5) Vp 

Negative supply voltage 1 (pin 6) —VN1 _ 5 f= V 
Negative supply voltage 2 (pin 9) —VN2 16,5 17 18 V 
Positive supply current Ip — 30 40 mA 
Negative supply current —IN4 _ 37 45 mA 
Negative supply current —InN2 © _ 10 13 mA 
Total power dissipation Prot ~ 500 — mW 
Resolution | — 14 — bits 


Analogue input 


Full scale input current 


offset-binary current switched off | IFs 3,8 4,0 42 mA 
Temperature coefficient 

pin 23 short-circuited LG — t.b.f. ~ 10°°/K 
Zero-offset 

offset-binary current switched off | 
Offset voltage —Vo 10 20 30 mV 
Temperature coefficient TC ~ t.b.f. _ uv /K 
Offset current lo — 500 ~~ nA 
Temperature coefficient TC ~ t.b.f. ~— nA/K 
Linearity 
Linearity error _ +h — LSB 
Linearity 

from —20 to + 70 °C — +% — LSB 
Offset binary current IRO 0,45:les | O,50-lfs | O,55:lEg | mA 
Temperature coefficient TC _ tt. — 10°°/K 
Signal to noise ratio* S/N 80 84 _ dB 
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14-bit analogue to digital converter 


parameter typ. 
Start conversion (pin 1) 
Input current 

Vip (<0,8 V) _ 1,6 mA 

Ving (> 2,0 V) — 40 LA 
Data, strobe, status (pins 3, 4 and 2) 
Output current 

VoL (< 0,6 V) 16 _ mA 

VOH (> 2,4 V) 400 — pA 
Conversion time 

C96-27 = 220 pF + 1% 8,5 — us 
Signal width (pin 1) 

start conversion = tc Us 
Delay time (pin 2) 

status out 60 — ns 
Set-up time (pin 3) 

data out 25 — ns 
Pulse duration (pin 4) 

125 — ns 


data strobe high 


Signal-to-noise ratio within 10 Hz and 20 kHz bandwidth of a 1 kHz full scale sinewave, generated 
at a sample rate of 44 kHz. 


DEVELOPMENT DATA 


May 1985 861 


TDA1534 


7280638 


(ee ey se 


a Oe ee ae 


OEE 
EREEBN 


O- 50 100 150 
Tamb | °C) 


Fig. 2 Power derating curve. 
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Fig. 3 Switching times waveforms. 
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14-bit analogue to digital converter 


TDA1535 
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Fig. 4 Application and test circuit. 
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PAL — NTSC ENCODER 


The TDA2501 encodes two colour-difference signals R-Y and B-Y onto one subcarrier. Quadrature 
modulation allows the coding to be in accordance with either the PAL or NTSC system. 


Functions: 

Generates two sinusoidal subcarriers with a relative phase of 90° (also accepts external subcarriers) 
Modulates the two subcarriers with the colour difference signals 

Inverts the output from one modulator on command of an external signal (as in case of PAL) 
Sums the output from the modulators to obtain a quadrature modulated output signal 


Clamps the output d.c. level to a reference voltage 


Divides the frequency of horizontal sync pulses by three so that the output level can be clamped and 
the balance of the two modulators sequentially controlled during the line-blanking minus burst-key 
period 


QUICK REFERENCE DATA 


Supply voltage (pin 6) Vp | typ. 6 V 
Supply current Ip typ. 40 mA 
Output chrominance voltage (pin 9) VQ(p-p) max. 14 V 
Storage temperature Tstg —65 to +150 °C 
Operating ambient temperature Tamb ~—25 to +70 °C 


PACKAGE OUTLINE 
16-lead DIL; plastic with internal heat spreader (SOT-38WE-2). 
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Fig. 1 Block diagram. Also test and application diagram. 
(1) R = 0,885 (2 7 fC); for PAL f = 4,433 619 MHz, R= 963 Q and C= 33 pF. 


PAL — NTSC encoder TDA2501 


DESCRIPTION 


The colour difference signals B-Y and R-Y with a maximum amplitude of 1,4 volt are to be applied at 
pin 12 and pin 5. D.C.-coupling of the input signals is allowed if their d.c. levels are within specified 
limits from the d.c. level at pin 10 (V;e¢). The following table shows these limits as a function of supply 
voltage. The table also shows the limits of the reference voltage range as a function of the supply voltage. 


supply voltage input d.c. reference voltage ® 
V6-16 (R-Y} V 10-16 
(B-Y) V) 
(V) min. (V)* min max. 


5,5 2,4 3,5 
6,0 Veep 14 V 3,9 
7,0 S Vip 14 4,7 
8,0 > Veep — 1,4 V 5,5 
9,0 > Veep - 1,4 V 6,3 
10,0 > Veep — 14 V 7,1 


* Minimum 2,4 V. 
** At Vs — 2,2 V. 
* Minimum values at 0,2 Vg + 1,2 V. 
Typical values without pull-up or pull-down resistor. 
Maximum values at 0,8 Vs — 0,9 V. 


The inputs (B-Y) and (R-Y) should be zero, independent of their (limited) d.c.-levels, during the !ine- 
blanking minus burst-key period (LB — BK). Clamping the output and correcting the out-of-balance of 
the modulators, is done by applying a HIGH level to pin 7 within the (LB — BK) period (e.g. line sync 
pulse). 


Modulation at output: 
Vg = LOW; output = sc x (B-Y) + sc’ x (R-Y) 
Vg = HIGH; output = sc x (B-Y) — sc’ x (R-Y) 
in which sc’ = subcarrier 
sc = 909 phase-shifted subcarrier to sc’ (sc lags). 


The bandpass filter at the output suppresses the d.c. components of the (R-Y) + (B-Y) signal. Luminance 
(Y) is not processed by this circuit. 


Internal subcarrier 


The internal subcarrier oscillator is crystal controlled. The oscillator generates a sinewave with low 
harmonic distortion and an amplitude of about 500 mV peak-to-peak. The amplitude can be changed if 
necessary with a current input at pin 1. The adjustment range is 0 to 800 mV, with acorresponding 
current range of +250 to —150 pA. 


Phase shift 


To obtain a 90° phase-shifted carrier, two low impedance subcarrier outputs are provided, pins 2 and 15, 
the last being the inverse of the first. Between pins 2 and 15 an external RC combination must be used 
to obtain the desired 90° shift. The capacitor value must be limited to 33 pF to minimize subcarrier 
distortion. 


The resistor required between pins 2 and 14 is 0,885 (2 x fC). 
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External subcarrier 


The (B-Y) and (R-Y) signals can also be multiplied with an external subcarrier. In this case the external 

subcarrier is connected to pin 1. For maximum input impedance at pin 1 V3 = V 46 (Zmj > 1400 22). The 
same RC network generate the 90° phase-shifted subcarrier. For the use of an externally generated sub- 
carrier, applied at pin 14, the d.c. level must be the same as in the case of an RC-network generated one. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 

_ Supply voltage V6_16 Vp max. 13,2 V 
Total power dissipation see derating curve (Fig. 2) 

_ Storage temperature range T stg —65 to +150 °C 
Operating ambient temperature Tamb  —25 to +70 °C 


Att EEE TT | 


50 0 50 100 150 
Tamb (°C) 


Fig. 2 Power derating curve. 
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D.C. CHARACTERISTICS 
V6-10 = -V16-10 = 3 V: Tamb = 25 OC; see Fig. 1 


min. typ. max. 

Single power supply V6-16 5,5 6 10 V 
Dual power supply 

positive V6-10 2 3 5 V 

negative —V 16-10 2,3 3 5 V 
Supply current 

at pin 10 40 —1 0 3,5 mA 

positive (pin 6) lg 28 40 64 mA 

negative (pin 6) —l16 28 40 64 mA 
Limitation d.c. level 

oscillator feedback V1 —30 0 +30 mV 
Nominal amplitude input signal 

a.c. peak-to-peak V5(p-p) — 1 14 V 

V12(p-p) 

Input voltages (R-Y) and (B-Y) 

zero d.c. level V5, V12 2,4 3,3 3,9 V 
Required level sync input 

HIGH V7 4 — Vp V 

LOW V7 — — Vio V 
Required level PAL pulse (H/2) 

HIGH Vg Vi9 +t 0,8 — Vp V 

LOW Ve —Vp — OV 
Input current sync input 

V7=Vpt+1V I7 — 4 15 LA 
Input current PAL input (H/2) 

Vg=V19+0,8V Ig — 1,5 5 yA 
Output chroma voltage swing 

(R-Y) = (B-Y) = 1,4 V 

subcarrier pulse = 0,5 V V9(p-p) — — 1,4 V 
Amplitude of suppressed 

subcarrier Vo 0 7 16 mV 
Input currents 

Va =Vi10 l4 0 10 5 uA 

Vi1 =V10 l44 0 1,5 5 UA 

V13 =V10 143 0 1,5 5 UA 

V5 =V10 I5 0 9 30 vA 

Vi2 =Vi10 42 0 9 30 WA 

Vq4 =V16+2,3V 144 = 6 — pA 
Input impedance (R-Y) Z5 — 160 —- kQ 
Input impedance (B-Y) 212 — 160 — kQ 
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FM MODEM FOR VIDEO RECORDERS 
GENERAL DESCRIPTION 


The TDA2504 is a monolithic integrated circuit for FM audio signal processing for both record and 

playback in video recorders. 

The circuit incorporates the following functions: 

Record 

@® Preamplifier 

@ Automatic level control circuit (ALC) 

@ Frequency modulator (in combination with the CCO) 

@® H.F. output buffer 

Playback 

@® H.F. amplifier/limiter 

@ Phase detector 

® Current controlled oscillator (CCO) 

@ Sample and hold circuit (S/H) in which the hold information is generated by a hold time setting 
circuit driven by the head identification pulse (H!D) 

Furthermore 

® Internal voltage/current stabilizer 

@ Record/playback switching circuit 


QUICK REFERENCE DATA 


for microphone 


Supply voltage (pin 14) Vp=V14-1 | typ. 5 V 
Supply current (pin 14) 
for record at V909.4 > 2,0 V Ip=144 typ. 17 mA 
for playback at V99.4 < 0,8 V Ip=144 typ. 20 mA 
RECORD 
Preamplifier + ALC 
A.F. output voltage at Vj = 2 mV Vo typ. 600 mV 
Total harmonic distortion 
at Vj =2 mV THD typ. 03% 
at Vj = 40 mV THD typ. 05 % 
Signal-to-noise ratio related to 
Vo = 600 mV; Rg = 1 kQ S/N typ. 60 dB 
Modulator | | 
A.F. input current for Af = 100 kHz Alm typ. 2,8 uA 
H.F. output stage (pin 13) 
Output voltage (peak-to-peak value) Vo(p-p) typ. 2,5 V 
PLAYBACK 
Current controlled oscillator (CCO) 
Nominal frequency fcco typ. 1,5 MHz 
Limiter + S/H amplifier | 
A.F. output voltage at Vj; = 10 mV Vo typ. 435 mV 
Signal-to-noise ratio at Vo = 435 mV S/N typ. 56 dB 


Total harmonic distortion at Vj = 10 mV THD typ. 0,5 % 
PACKAGE OUTLINES | 


TDA2504P: 24-lead DIL; plastic (with internal heat spreader) (SOT-101). 
TDA2504T: 24-lead mini-pack; plastic (SO-24; SOT-137A). 
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Vref GND Vp 


PREAMPL. 


19 
‘a_| > 


VOLTAGE / 
CURRENT 
STABILIZER 


CURRENT 
CONTROLLED 


cco 
Miser OSCILLATOR 

input 

TDA2504 

HF 
PHASE 
AMPLIFIER / 
We DETECTOR 
cnicane O C) 
PB PB 
15 V to | 
modulator CONVERTER 4 

input ; 

REC/PB REC 

REC/PB HOLD TIME SAMPLE ™ 

SWITCHING SETTING & be 
CIRCUIT CIRCUIT HOLD | 
: BUFFER 
20 11 
REC/PB _ head — hold time 
switch input _—‘'Gentification setting 7291416 
pulse input 
REC = record 


PB = playback | 
ALC = automatic level control 
CCO = current controlled oscillator 


Fig. 1 Block diagram. 


June 1984 


TDA2504 


FM modem for video recorders 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage (pin 14) Vp =V 44-1 max. 13,2 -V 
Total power dissipation Prot see Fig. 2 
Storage temperature range T stg —55 to+ 150 °C 
Operating ambient temperature range Tamb —20to+ 70 °C 
4 7291414 
Prot 
(W) + 


fe) 
Tamb (“C) 


(1) SOT-101 with internal heatspreader. 
(2) SOT-137 mounted on ceramic substrate (50 x 50 x 0,7 mm). 
(3) SOT-137 mounted on printed circuit board (50 x 50 x 1,5 mm). 


Fig. 2 Power derating curves. 
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D.C. CHARACTERISTICS 


Vp = 5 V; Tamb = 25 OC; measured in Fig. 6; all voltages with reference to pin 1; all currents positive 
into the IC; unless otherwise specified 


Supply 
Supply voltage (pin 14) Vp=V444 4,75 5,0 13,2 V 
Reference voltage (pin 17)* Vref = V17-1 ~ 2,7 — V 
Supply current (pin 14) 

record at V99.4 > 2,0 V Ip=144 — 17 = mA 

playback at V99.4 <0,8 V Ip=144 — 20 = mA 
Total power dissipation 

record at V99.4 > 2,0 V Prot — 85 — mW 

playback at V29.4 < 0,8 V Prot — 100 _ mW | 
Input voltage : | 

pins 2,3,and4 — V2.3.41 — — 3,0 — V | 

pin 6 V6-1 ~ 2,1 — V 

pin 8 V93-4 — 1,9 — V 

pin 15 V15-1 — 2,/ —~ V 

pins 18, 19 V18. 19-1 — 2,/ — V 
Output voltage 

pin 12 V12-1 — 2,1 — V 

pin 13 

record V 43-1 _ 3,/ 7 V 
playback V13-1 — Vp “ V 


Input current 
pin 17 —147 a — 500 LA 


* Temperature drift V17.1 = typ. 0,5 mV/°C. 
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A.C. CHARACTERISTICS 


Vp =5V; Tamb = 25 °C; fj = 1,5 MHz (h.f.), Af = 100 kHz, f,, = 1 KHz measured in Fig. 6; unless 
otherwise specified. 


parameter symbol | min. | typ. max. 


PLAYBACK PART (V9.1 <0,8 V) 
H.F. amplifier/limiter 


Sensitivity (PLL locked) V; — 100 300 | uV 
Signal-to-noise ratio 
at V; = 300 uV S/N — 50 _ dB 
at Vj = 10 mV S/N = 56 — dB 
A.M. rejection 
at V; = 300 pV Qa -- 45 — dB 
at V; = 10 mV a — 50 — dB 
[Input conductance Die — tbt — Ls 
Input capacitance Cie — tbf — pF 


Current controlled oscillator (CCO) 


Nominal frequency (adjustable with Rg_ 4) feco — 1,5 — MHz 
Capture range (deviation from 1,5 MHz) 

at Vj = 10 mV Afcco | - 150 — kHz 
Temperature coefficient TC — 300:10°° | — K-! 
Phase detector | | 
A.F. output voltage (pin 7) | 

at Vj = 10 mV Vo = 435 oe mV 
Output impedance IZo| — : 100 ae kQ 
Hold time setting circuit | 
(HID pulse is 25 Hz with a duty factor of 50%) : | 
HID input (pin 5) | | | 
Input voltage HIGH Viy 120 /- ‘Vp iV 
Input voltage LOW ViL 0,2 = 0,8 V 
Input current HIGH iH age = 1 LA 
Input current LOW —lib | 10 | = ~~ MA 
Hold time pulse (pin 24) | | 

with adjustable resistor R13 = 50 kQ and | 

C16=1nF | tHold | 3 33 | us 

with fixed resistor R13 = 33 kQ and | 


C1i6=1nF 
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A.C. CHARACTERISTICS (continued) 
parameter 
PLAYBACK PART (continued) 
Sample and hold circuit (pin 12 to pin 6) 
Total gain V/V; 
with resistor R2 + R3 = 27 kQQ 
Gain of input amplifier (adjustable) 
Rinternal = 28 kQ 
R2+R3 
Output impedance (pin 12) 


Maximum a.f. output voltage (THD < 1%) 
D.C. voltage shift during hold pulse 
Residual hold pulse 

Delay of HID pulse to hold pulse 


Overall performance (H.F. input to A.F. output) 
(fuf = 1,5 MHz; Af = 100 kHz; f,, = 1 kHz) 
Output voltage at Vj = 10 mV 

Signal-to-noise ratio at Vj = 10 mV 

Total harmonic distortion 


RECORDING PART (V0.1 > 2,0 V) 
(A.F. input frequency f; = 1 kHz) 


Preamplifier for microphone 


Open loop voltage gain 


| 
| 
| 
Closed loop voltage gain (note 1) 
A.F. output voltage 
at THD = 1% 
at THD =0,2% 
Noise input voltage (r.m.s. value) 
Rs = 1 kQ; B = 60 Hz to 15 kHz 
Input impedance 


Output current (pin 16) 


Automatic level control (ALC) 
A.F. output voltage variation 
at AV; = 26 GB (note 2) 
ALC timing for AV; = 20 dB (note 3) 
limiting time 
level setting time 
recovery time (without R12 = 1 MQ) 
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THD 
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FM modem for video recorders TDA2504 


parameter 


Preamplifier + ALC 
A.F. output voltage with ALC 
at Vj =2mV 
Total harmonic distortion with ALC 
at Vj = 2 mV 
| at V; = 40 mV 
Signal-to-noise ratio 


related to Vg = 600 mV; Rs = 1 kX; 
B = 60 Hz to 15 kHz (see also Fig. 4) S/N — 60 — dB 


Current controlled oscillator (CCO) 
Frequency shift from playback to record Afcco — 5 2,0 kHz 
Input current (pin 8) 

for Af = 100 kHz limi — 40 _ LA 


Modulator (pin 15 to pin 13) 


A.F. input current 


for Af = 100 kHz at pin 13 Alyy ~~ 2,8 ~ LA 
Total gain Vo/V 4 
with R14 = 100 kQ (note 4) Gutor — 7,5 os dB 


H.F. output stage (pin 13) | 
Output voltage Vo | 2 / 2,5 -~ V 
Output resistance R43-1 1,0 1,2 1,4 kg 


Record/playback switching circuit 
Switching voltage level (pin 20) 


| 

| 

| 
for record VHIGH 2,0 | V 
for playback VLOW —~ | V 

Switching current level (pin 20) 
for record IHIGH — LA 
for playback ILow 100 LA 
Notes 


1. The minimum closed loop gain is restricted to 35 dB; see also Fig. 4. 
2. With respect to Vj = 2 mV; Rs = 1 kQQ; see also Fig. 5. 

3. With respect to Vj = 1,2 mV; see also Fig. 3. 

4. Total gain adjustable with R14. 
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06 ee _ AVg = 30B max 


1 | Vi (mV) 


far = 1kHz 


| avi= 2008 


time 


7291415 


ie. *: 4 
< Fig. 3 Typical ALC curve with Rs = 1kQ. 
Where: \ 
t limiting time 
ty level setting time 
tr recovery time 
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— —— restricted minimum 35 dB. 
(1) voltage gain as a function of resistor Rp. 


(2) signal-to-noise ratio (S/N) at the output (pin 16) as a function of resistor Rp. 


Fig. 4 Typical curves of preamplifier with automatic level control. 
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Fig. 5 Automatic level control as a function of source resistor RS; a.f. output voltage (AV) = 1 dB. | 
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(1) R2 + R3 determines gain of amplifier 
(2) R3 + C4 = low-pass filter 

(3) micro poco 

REC = record 

PB playback 

HID = head identification pulse 


Fig. 6 Application diagram; also used as test circuit. 
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GENERAL DESCRIPTION 


SECAM ENCODER 


TDA2505 


The TDA2505 converts the colour difference signals, after low-frequency pre-emphasis, into a frequency 
modulated signal according to the SECAM system. The circuit is intended to be used with the sync 
generator SAA1043 in video games and homecomputers. The inaccuracy of the subcarrier frequency of 
about 20 kHz becomes invisible at highly saturated colours. 


The required input signals are: 


Horizontal drive (positive or negative pulse) pin 12; 
H/2 pulse (using a positive horizontal drive) pin 11; 


Frame pulse (positive) pin 13; 


Chrominance blanking, according to the SECAM system (positive) pin 14; 
Colour killing pulse if required (positive) pin 14. 


Features 


@ Chrominance processing 


@ Frame identification signal generator 
@ Two frequency reference sources 
® Control circuit for the FM-modulator. 


QUICK REFERENCE DATA 


Supply voltage 

Supply current 

Reference voltage 

Clamping pulse voltage 
Clamping pulse current 

Frame input current 
Chrominance switching voltage 
Colour killer switching voltage 
Storage temperature 


Operating ambient temperature 


typ. 6V 
typ 80 mA 
typ 42 V 
typ 6V 
typ 051 mA 
typ 0,3 mA 
ae 2V 
2 4V 


—65 to +150 °C 
—25 to +70 °C 
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PACKAGE OUTLINE 


28-lead dual in-line; plastic (SOT-117). 
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Fig. 1 Block diagram, also test circuit. 
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Pin functions 


1. Ground. 
2. Chrominance output. 
3. Input chrominance blanking stage. 
(connected to output h.f. pre-emphasis and bandpass filter). 
4. Output FM modulator (connected to input h.f. pre-emphasis). 
5. Positive supply voltage. 
6. Tuning the FM modulator. 
7. Gain adjustment of the sequential colour difference signals at the output of the FM modulator. 
8. Input (B-Y) signal. 
9. Output of the internal reference supply voltage. 
10. Input (R-Y) signal. 
11. Input H/2 pulse. 
12. Input horizontal drive. 
13. Input frame pulse. 
14. Input chrominance blanking pulse and colour killing pulse. 
15. Frame identification sawtooth pulse. 
16. 4,250 MHz frequency adjustment. 
17. (B-Y) control. 
18. 4,40625 MHz frequency adjustment. 
19. (R-Y) control. 
20. Input buffer amplifier (connected to OUTPUT of low-pass filter). 
21. Output sync demodulator (connected to INPUT of low-pass filter). 
22. Input sync demodulator (connected to output of band-pass filter). 
23. Output divider-by-two (internal connected to input sync demodulator). 
24. Reference voltage (from pin 9) for the two frequency reference stages. 
25. Tuning reference oscillator 4,40625 MHz. 
26. Phase frequency detector 4,40625 MHz reference. 
27. Phase frequency detector 4,250 MHz reference. 
28. Tuning reference oscillator 4,250 MHz. 


FUNCTIONAL DESCRIPTION 
Chrominance processing 


The signal (R-Y) and (B-Y) are connected to clamp circuits, where the black level is clamped to the 
reference voltage. Then the signals are blanked during the chrominance pulse from pin 14. It is also 
possible to blank (R-Y) and (B-Y) signals in the active line by adding a blanking pulse to the chromi- 
nance blanking pulse at pin 14 of 1,7 to 1,9 V. Colour killing can be done by increasing this voltage to 
3,6 V. 


After clamping and blanking the (R-Y) signals are each fed to a summing amplifier. Other input signals 
are a d.c. level and the frame identification sawtooth. The output signals of the amplifiers are limited 
for both upper and lower limit. By switching the summing amplifiers with f,4/2 pulse, the signal 
connected to the FM modulator is sequentially (R-Y) if fyy/2 = HIGH and (B-Y) if fy/2 = LOW. 


By means of the built-in limiter, the gain adjusting of pin 7 and the FM tuning capacitor of pin 6, it is 
possible to obtain the correct frequency band according to the SECAM system. By using a stop-start 
pulse the FM modulator starts every line in the same phase. After the high-frequency pre-emphasis and 
bandpass filter outside the IC the FM signal is connected to the chrominance blanking circuit. The d.c. 
level must be equal to the reference voltage at pin 9. The FM signal is blanked during the chrominance 
blaning pulse. By means of an inverting and a none inverting amplifier at the chrominance blanking 
stage the initial phase of the FM signal is defined by the following rule: 


from frame to frame 0°, 180°, 0°, 180° and so on 


from line to line 0°, 0°, 180°, 0°, 0°, 180° and so on. 
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Frame identification signal generator 


By using the horizontal drive, colour killing pulse and frame pulse the TDA2505 generates pulses for the 
frame identification according the SECAM system. The pulses are connected to a sawtooth generator 
with a capacitor at pin 15. The sawtooth signals for both (R-Y) and (B-Y) are connected to the negative 
inputs of their summing amplifiers. Limitation to the required shape is caused by the built-in limiter. 


Frequency reference source 


The frequency source consist of a voltage controlled oscillator (VCO), several drivers and a phase- 
frequency detector. The nominal adjusting of the VCO occurs by means of the capacitor at pin 25 
(4,40625 MHz) and pin 28 (4,250 MHz). 

The signal of the 4,40625 MHz is divided by 282 and the signal of the 4,250 MHz is divided by 272. 
The divided signals are each connected to the input of a phase frequency detector. 


The second input of the phase frequency detector is connected to the horizontal drive input (pin 12). 
The output of the detector is via a loop filter; pin 26 for the 4,40625 and pin 27 for the 4,250 MHz) 
connected to the control input of the VCO. 


The supply of the dividers and the phase frequency detectors is delivered from pin 24, which is externally 
connected to pin 9 (reference voltage supply). The dividers and detectors can be switched off by 
connecting pin 24 to ground. Then it is possible to use external oscillator signals at pin 28 and pin 25. 
The nominal current consumption decreases then by about 20 mA. 


Control circuit for the FM modulator 


This control circuit consists of: 
. Multiplexer 

. Divider-by-2 

. Demodulator 

. Buffer amplifier 

. Comparators 

. Pulse shaper 


> DOO Tf 


The signal from the reference oscillators and the signal from the FM modulator are connected to the 
multiplexer. At the output of the multiplexer the signal is in sequence: 
2 lines 4.40625 MHz, 1 line FM-signal of (R-Y), two lines 4,250 MHz and 1 line FM-signal of (B-Y) 
and so on. © 
The multiplexer output is connected to a divider-by-2 followed by a synchronous demodulator. The 
divider equalizes the amplitude and shape of the signals of the reference oscillators ans the FM modulator. 
Via a low pass filter and a buffer amplifier the demodulated signal is sampled during each period of the 
reference signals. There is one hold capacitor for the 4,250 MHz (pin 16) and one for the 4,40625 MHz 
reference (pin 18). The buffer amplifier is also connected to the positive inputs of two comparators. 
One comparator for the (R-Y) control loop and one comparator for the (B-Y) loop. The negative 
inputs of the comparators are connected to the hold capacitors of the reference sources. Each 
comparator output is sampled and stored in a capacitor during the blanking of the demodulated FM 
signal (pin 17 for the (B-Y) loop and pin 19 for the (R-Y) loop. The stored information controls the 
d.c. level of the summing amplifiers. The input pulses (pins 11, 12, 13 and 14) are used in the pulse- 
shaper to generate the correct switch- and sample pulses. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage V5-1 max. 13,2 V 
Total power dissipation . see derating curve 
Storage temperature T stg —65 to+ 150 °C 
Operating ambient temperature Tamb —25 to+70 °C 
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CHARACTERISTICS 
All voltages refer to pin 1 (GND). Values measured in test circuit Fig. 1. Tamp = 25 CC; V5.1 =6 V. 


parameter 
Supply voltage 


Supply current 
Va4=0V 

| Va4=9V 

; Reference voltage (pin 9) 


Output voltage blanked chrominance 
|  (V4q HIGH) 

V9 inverts after frame pulse V73 =LHL 
| Output amplitude FM modulator 


Input current phase switch and 
chrominance blanking 


Modulator tuning current sink current at Vg > Vo 
source Current at Vg < Vg; V7 = 3,06 V 


Bias current gain-control 

Input voltage (R-Y) and (B-Y) clamped 
Inputs bias currents (R-Y) and (B-Y) 
Bias voltage H/2 input 

Input current clamping pulse V1 = V6 


Input current frame pulse V73 = Vg 
Input current chrominance blanking at V74=6V 


Switching voltage chrominance blanking 
input signals 


Switching voltage colour killing 


Frame identification 

Voltage LOW 

Maximum voltage 

Level during line clamping; V14 >4V 


Ramp current from 7th to 15th line 
from start frame pulse 


Input impedance (ref. freq.) 
Input impedance (ref. freq.) 
Input impedance (zero freq.) 
Input impedance (zero freq.) 
Buffer input bias current 

Bias voltage demodulator input 


Demodulator output current polarity 
polarity = V99 — 2 V x V93 — Vref 


Maximum deviation zero level frequencies 
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SECAM ENCODER 


GENERAL DESCRIPTION 


The TDA2506 converts colour-difference signals (D’R and D’p) into sequential, frequency modulated 
signals according to the SECAM system. The signals (D'R) and (D’p) are the colour difference signals 
before low-frequency pre-emphasis; D’R = -1,9 (R-Y) and D’p = +1,5(B-Y). The circuit is intended 
for use in video cameras, games, recorders and players, PAL-SECAM transcoding circuits and SECAM 
test signal generators. 


Synchronizing pulses required for operation of the TDA2506 may be obtained from a universal sync 
generator SAA1043 or other pulse generator. All pulses are to be active HIGH and are as follows: 


Horizontal sync pulses to pin 11 

Half-rate horizontal syne (H/2) pulses to pin 9 

Vertical sync pulses to pin 12 

Chrominance blanking pulses to pin 13 (may include colour-killer pulses) 


Frequency modulation is performed in conjunction with modulator-controller TDA2507. 


Features 

@ Chrominance processor 

@ Vertical identification signal generator 

@® Timing pulse output to TDA2507 

e@ Sample and hold circuit for control signal from TDA2507 
e 


No adjustments of external components required (except high-frequency pre-emphasis (bell filter) 
stage) 


QUICK REFERENCE DATA 


Supply voltage V4-2 typ. 5 V 
Supply current 4 typ. 45 mA 
Reference voltage V7-2,V22-24 typ. 3,5 V 
Operating ambient temperature range Tamb —25to +70 °C 
Storage temperature range Tstg —65 to +150 OC 


PACKAGE OUTLINES 
24-lead DIL; plastic (with internal heat spreader) (SOT-101B). 
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Pin functions 


1. Chrominance signal output. 
2. Ground. 
3. Input to chrominance blanking stage from high-frequency pre-emphasis and band-pass filter. 
4. Positive supply voltage. 
5. Input to clamping and blanking stage from low-frequency pre-emphasis filter. 
6. Output from sequential amplifier to low-frequency pre-emphasis filter. 
7. Reference voltage output. 
8. D'Rp signal input. 
9, H/2 pulse input (required only it specific phase sequencing is desired). 
10. D’B signal input. 
11. Horizontal sync pulse input. 
12. Vertical sync pulse input. 
13. Chrominance blanking and colour-killer pulse input. 
14. Capacitor for vertical identification sawtooth. 
15. Control signal input from TDA2507 via low-pass filter. 
16. 4 406,250 kHz frequency adjustment. 
17. (R-Y) control. 
18. Timing pulse output to TDA2507. 
19. 4 250,000 kHz frequency adjustment. 
20. (B-Y) control. 
21. FM modulator tuning capacitor (fixed). 
22. FM reference voltage output. 
23. FM modulator output to high frequency pre-emphasis and band-pass filter. 
24. Ground connection for FM modulator. 


FUNCTIONAL DESCRIPTION 


Input clamp and sequential amplifier 


This circuit clamps the zero levels of the D’p and D’p input signals (pins 8 and 10) to the reference 
voltage from pin 7. The input signals are switched into the amplifier sequentially by an internally 
delayed H/2 waveform. The amplifier output at pin 6 is D’R when the delayed H/2 waveform is HIGH 
and D’p when it is LOW. The stage gain Is 1,5. 


Clamping and blanking stage 


After external low-frequency pre-emphasis, the sequential D'R* and D’p* signals are returned to the 
IC at pin 5. The signal amplitude at pin 5 is typically 0,5 V (peak-to-peak value) for 75% colour bar 
(EBU). Black levels are clamped to the FM reference voltage (pin 22). Blanking takes place during the 
chrominance blanking pulse and, if required, during the video blanking and/or colour killing pulses. 
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FUNCTIONAL DESCRIPTION (continued) 
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Fig. 3 Timing pulse output (pin 18) and resulting control input (pin 15). 
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Switched-gain summing amplifier and limiter 


Inputs into the summing amplifier are the sequential D'R* and D’p™ signals, the vertical identification 
sawtooth waveform and reference d.c. levels. The gain of the amplifier is switched by the internally 
delayed H/2 waveform to give the correct input amplitudes for the FM modulator (D’R* gain = 
280/230 x D'p* gain). An offset is also introduced between the black levels of the D’R* and D'p* 
signals which corresponds to the upper and lower thresholds of the limiter. 


FM modulator and phase switch 


The FM modulator provides accurate FM modulation which follows the amplitude envelopes of the 
sequential D’R* and D’p* waveforms. The centre frequencies of 4 406,250 kHz for the D’p®* signal 
and 4 250,000 kHz for the D’p* signal are controlled by d.c. levels from the sample and hold circuit 
(which in turn are controlled by the TDA2507). The upper and lower frequency limits are 

4 756,000 + 35 kHz and 3 900,000 + 35 kHz. 


Reference d.c. levels are switched within the FM modulator to define the starting phase of the modula- 
tor output (pin 23) at the initiation of each horizontal and vertical scan. The starting phase sequence 
is as follows: 


vertical scan (frame to frame) 0°, 1809, 0°, 180°, repeating; 
horizontal scan (line to line) 0°, 0°, 1809, 0°, 0°, 180°, repeating. 
Chrominance blanking stage 


The frequency modulated colour difference signals are passed via high-frequency pre-emphasis and 
band-pass filters to the chrominance blanking input at pin 3. The d.c. level of this input should be 
equal to the reference voltage at pin 7. Blanking occurs during the chrominance blanking pulse. The 
stage gain is 1,75. 


Vertical identification sawtooth generator 


Vertical sync, horizontal sync and chrominance blanking pulses are used to determine vertical identi- 
fication (see Fig. 4). The vertical identification sawtooth generator is driven in opposite directions 
for identification signals |IdR and IdB; the capacitor for the generator is connected at pin 14. If no 
vertical identification is required, pin 14 should be connected to the FM reference voltage at pin 22. 


Pulse shaper 


This stage developes all pulses that are required within the TDA2506 and also the timing pulses 
required for the modulator controller TDA2507 (see Fig. 3). Internal H/2 pulses are generated by 

a flip-flop working from the horizontal sync input (pin 11), this makes the H/2 input at pin 9 

necessary only if it is required to lock the modulator into a specific phase sequence. If the H/2 input 

is not required, pin 9 should be connected to ground. A pulse separator at the chrominance 
blanking/colour-killer input (pin 13) allows this input to be used for blanking the sequential D’R*/D’p* 
signal. 


Sample and hold circuit 


This circuit provides reference voltages to the FM modulator which set the centre modulation fre- 
quencies for the sequential D’R* and D’p® signals. The reference voltage levels are supplied to pin 15 
from the TDA2507 in a sequence that is time-related to D’R*/D’pB* switching. The levels are sampled 
and then held for D’R* using capacitors at pins 16 and 17, and for D’p* using capacitors at pins 19 
and 20. 
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FUNCTIONAL DESCRIPTION (continued) 
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RATINGS 


TDA2506 


Limiting values in accordance with the Absolute Maximum Rating system IEC 134 


Supply voltage 
Total power dissipation 


Operating ambient temperature range 


Storage temperature range 


VA-1 max. 13,2 V 
Prot see Figs band 6 
Tstg —65 to +150 OC 
7280554 


Fig. 5 Power derating curve 
for DIL package (SOT-101B). 
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CHARACTERISTICS 


Vo = V4-2 = 5 V; Tamb = 25 OC; all voltages are with reference to ground (pins 2 and 24); all currents 
stated are positive into the IC; unless otherwise specified 


parameter min. typ. max. 


Supplies 
Supply voltage (pin 4) 7 V 
Supply current 60 mA 
Reference voltage (pin 7) 3,65 V 
Reference voltage (pin 22) 3,65 V 
Pulse shaper (pins 9,11 and 

12, emitter follower inputs; 

pin 18, collector output) 
Bias current (pin 9,11,12) 9,141,142 10 HA 
Input resistance (pin 9,11,12) R9,R11,R12 _ kQ 
Input pulse amplitude 

(pin 9,11,12) V9,V11,V12 Vv 
Timing pulse output (pin 18) | 

high level Vig — V 

intermediate (Vp/2) level V18 2,/ V 

low level V18 0,3 V 

| Pulse separator (pin 13, 
emitter follower) 
| Input resistance R43 | — k&2 

Chrominance blanking pulse 

amplitude — V 
D’R*/D’p®* blanking pulse 

amplitude (colour killing) 1,9 V 
Vertical identification 

sawtooth generator (pin 14) 
Voltage clamping level V29t7 mV V 
Ramp current (occurs in lines 

7 to 15 after vertical sync) 85 yA 


Maximum voltage level V22+0,8 
Minimum voltage level V29—0,6 
Voltage level during line blanking V29t7 mV 
Inputs D’pR*, D’p* (pins 8 and 10) 
Signal level during clamping 

(ig,l49 = +50 uA) V7+20 mV 


Input bias current 1,5 
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parameter symbol 


Sequential amplifier output 
(pin 6) 


(Pins 8 and 10 a.c. coupled 
to fixed d.c. voltage) 


D.C. output V6 
Output resistance Rg 
Amplifier voltage gain (pin 

8 or 10 to pin 6) Gg 10-6 1,46 1,5 1,54 
Clamping and blanking stage 

(pin 5) 

Input voltage (clamped; 

I5=+ 50 pA) V5 V22—10 mV Va2 |\V2ot10 mV | V 
Input bias current I5 — — 1,0 | wA 
Modulator control circuit 

(pin 15, buffer amplifier 


non-inverting input) 
Bias current l15 — — 1,25 |uwA 


Permitted input signal d.c. 
levels V15 2 — 43 iV 


FM modulator output 
(pin 23, emitter follower) 


Output resistance R93 — 50 70 j\2 
High d.c. output level at 

V9, =4V V3 V29—0,85 — V99—-0,7 | V 
Output signal amplitude V93 0,9 1,0 1,1 1V 
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CHARACTERISTICS (Continued) 


Chrominance blanking stage 
(pin 3, emitter follower 
input; pin 1, amplifier 
output) 

Input current 

Input resistance 

Required d.c. level of input 
signal 

Output resistance 


Temperature coefficient of 
output d.c. level 


Amplifier gain 


Output d.c. level during 
blanking(V13 = HIGH) 


Output d.c. level unblanked 
(V3 = V7; V13 = LOW) 


A.C. CHARACTERISTICS 
Values are valid for TDA2506 operating with TDA2507. Horizontal frequency (fy) = 15 625 Hz. 


parameter l | typ. | max. unit 


Centre frequency RED 4 406,250 +2 

Centre frequency BLUE 4 250,000 + 2 

Ident. frequency RED * 4 756,250 + 35 
ident. frequency BLUE * 3 900,000 + 35 
Minimum frequency RED ** 4 126,250 + 10 
Maximum frequency RED ** 4 686,250 + 10 
Minimum frequency BLUE ** 4 020,000 + 10 
Maximum frequency BLUE ** 4 480,000 + 10 


* The ident. frequencies are also the maximum and minimum output frequencies of the encoder. 
** Values are valid for 75% colour bar saturation (EBU) (V5 = + 250 mV deviation from clamping 
level). 
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APPLICATION INFORMATION 
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(1) Signal amplitude for 75% colour bar (EBU) = 0,5 V (peak-to-peak value). 
(2) For Vp = 4,75 to 5,3 V, C17 = C29 = 0,68 wF; for Vp > 5,3 V, C17 = C29 = 2,2 uF. 


Fig.6 Application using TDA2507 with PLL tuning: Vp =5 V. 
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SECAM ENCODER 


GENERAL DESCRIPTION 


The TDA2506 converts colour-difference signals (D'R and D’p) into sequential, frequency modulated 
signals according to the SECAM system. The signals (D’R) and (D’p) are the colour difference signals 
before low-frequency pre-emphasis; D’'R = -1,9 (R-Y) and D’p = +1,5(B-Y). The circuit is intended 
for use in video cameras, games, recorders and players, PAL-SECAM transcoding circuits and SECAM 
test signal generators. 


Synchronizing pulses required for operation of the TDA2506 may be obtained from a universal sync 
generator SAA1043 or other pulse generator. All pulses are to be active HIGH and are as follows: 


Horizontal sync pulses to pin 11 

Half-rate horizontal sync (H/2) pulses to pin 9 

Vertical sync pulses to pin 12 

Chrominance blanking pulses to pin 13 (may include colour-killer pulses) 


Frequency modulation is performed in conjunction with modulator-controller TDA2507. 


Features 

@ Chrominance processor 

@® Vertical identification signal generator 

@ Timing pulse output to TDA2507 

@ Sample and hold circuit for control signal from TDA2507 
e 


No adjustments of external components required (except high-frequency pre-emphasis (bell filter) 
stage) 


QUICK REFERENCE DATA 


Supply voltage VA-2 typ. 5 V 
Supply current | l4 typ. 45 mA 
Reference voltage V7-2,V29-24 typ. 3,5 V 
Operating ambient temperature range Tamb —25to +70 °C 
Storage temperature range Tstg —65 to +150 OC 


PACKAGE OUTLINES 
24-lead mini-pack ; plastic (SO-24 ; SOT-137A). 


March 1985 901 


206 


= 
o> 
ad 
'?) 
eg 
2 
co 
oO 
oO 


vertical sync 
pulses 
horizontal 
sync pulses 


H/2 pulses 


timing pulse 
to TDA2507 


chrominance 
blanking and 
colour-killer 

pulses 


DR 

signal 

input | 
DB 

signal -— 


input 


control signal 
from TDA2507 


4 LOW-PASS 
‘i FILTER 
P 


TDA2506 


MODULATOR . : 
CONTROL 
CIRCUIT 


TAO -ITODVO YP 


VERTICAL 


| SL IDENTIFICATION 


-REFERENCE 
SOURCE (3,5V) 


INPUT CLAMP CLAMPING SWITCHED - GAIN 


FM MODULATOR | CHROMINANCE 


8 


AND AND SUMMING = chrominance 
BLANKIN 
SEQUENTIAL BLANKING AMPLIFIER PH ee ae oo | signal output 
AMPLIFIER STAGE AND LIMITER . iz 


7Z80556 


LOW- FREQUENCY 'BAND-PASS FILTER 
EMPHASIS & HIGH-FREQUENCY 
See : ee PRE-EMPHASIS 


‘7 


Fig. 1 Block diagram. 


> 
NO 
oO 
Oo) i 
—| 


SECAM encoder | TDA2506T 


Pin functions 


1. Chrominance signal output. 
2. Ground. 
3. Input to chrominance blanking stage from high-frequency pre-emphasis and band-pass filter. 
4. Positive supply voltage. 
5. Input to clamping and blanking stage from low-frequency pre-emphasis filter. 
6. Output from sequential amplifier to low-frequency pre-emphasis filter. 
7. Reference voltage output. 
8. D’R signal input. 
9. H/2 pulse input (required only if specific ee sequencing is desired). 
10. D’p signal input. 
11. Horizontal sync pulse input. 
12. Vertical syne pulse input. 
13. Chrominance blanking and colour-killer pulse input. 
14. Capacitor for vertical identification sawtooth. 
15. Control signal input from TDA2507 via low-pass filter. 
16. 4 406,250 kHz frequency adjustment. 
17. (R-Y) control. 
18. Timing pulse output to TDA2507. 
19. 4 250,000 kHz frequency adjustment. 
20. (B-Y) control. 
21. FM modulator tuning capacitor (fixed). 
22. FM reference voltage output. 
23. FM modulator output to high frequency pre-emphasis and band-pass filter. 
24. Ground connection for FM modulator. 


FUNCTIONAL DESCRIPTION 


Input clamp and sequential amplifier 


This circuit clamps the zero levels of the D’pR and D’B input signals (pins 8 and 10) to the reference 
voltage from pin 7. The input signals are switched into the amplifier sequentially by an internally 
delayed H/2 waveform. The amplifier output at pin 6 is D’R when the delayed H/2 waveform is HIGH 
and D’p when it is LOW. The stage gain is 1,5. 


Clamping and blanking stage 


After external low-frequency pre-emphasis, the sequential D’R* and D’p®* signals are returned to the 
IC at pin 5. The signal amplitude at pin 5 is typically 0,5 V (peak-to-peak value) for 75% colour bar 
(EBU). Black levels are clamped to the FM reference voltage (pin 22). Blanking takes place during the 
chrominance blanking pulse and, if required, during the video blanking and/or colour killing pulses. 
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FUNCTIONAL DESCRIPTION (continued) 
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Switched-gain summing amplifier and limiter 


Inputs into the summing amplifier are the sequential D’R* and D’p®* signals, the vertical identification 
sawtooth waveform and reference d.c. levels. The gain of the amplifier is switched by the internally 
delayed H/2 waveform to give the correct input amplitudes for the FM modulator (D’R* gain = 
280/230 x D’p* gain). An offset is also introduced between the black levels of the D’R* and D’p* 
signals which corresponds to the upper and lower thresholds of the limiter. 


FM modulator and phase switch 


The FM modulator provides accurate FM modulation which follows the amplitude envelopes of the 

sequential D’R* and D’g* waveforms. The centre frequencies of 4 406,250 kHz for the D’R* signal 

and 4 250,000 kHz for the D’p® signal are controlled by d.c. levels from the sample and hold circuit 
(which in turn are controlled by the TDA2507). The upper and lower frequency limits are 

4 756,250 + 35 kHz and 3 900,000 + 35 kHz. 


Reference d.c. levels are switched within the FM modulator to define the starting phase of the modula- 
tor output (pin 23) at the initiation of each horizontal and vertical scan. The starting phase sequence 
is as follows: 


vertical scan (frame to frame) 0°, 180°, 09, 1809, repeating; 
horizontal scan (line to line) 0°, 0°, 1809, 0°, 09, 180°, repeating. 
Chrominance blanking stage 


The frequency modulated colour difference signals are passed via high-frequency pre-emphasis and 
band-pass filters to the chrominance blanking input at pin 3. The d.c. level of this input should be 
equal to the reference voltage at pin 7. Blanking occurs during the chrominance blanking pulse. The 
stage gain is 1,75. 


Vertical identification sawtooth generator 


Vertical sync, horizontal sync and chrominance blanking pulses are used to determine vertical identi- 
fication (see Fig. 4). The vertical identification sawtooth generator is driven in opposite directions 
for identification signals |dR and !dB; the capacitor for the generator is connected at pin 14. If no 
vertical identification is required, pin 14 should be connected to the FM reference voltage at pin 22. 


Pulse shaper 


This stage developes all pulses that are required within the TDA2506 and also the timing pulses 
required for the modulator controller TDA2507 (see Fig. 3). Internal H/2 pulses are generated by 

a flip-flop working from the horizontal sync input (pin 11), this makes the H/2 input at pin 9 

necessary only if it is required to lock the modulator into a specific phase sequence. If the H/2 input 

is not required, pin 9 should be connected to ground. A pulse separator at the chrominance 
blanking/colour-killer input (pin 13) allows this input to be used for blanking the sequential D’R*/D’p* 
signal. 


Sample and hold circuit 


This circuit provides reference voltages to the FM modulator which set the centre modulation fre- 
quencies for the sequential D’R* and D’p®* signals. The reference voltage levels are supplied to pin 15 
from the TDA2507 in a sequence that is time-related to D’R*/D’p* switching. The levels are sampled 
and then held for D’pR* using capacitors at pins 16 and 17, and for D’p* using capacitors at pins 19 
and 20. 
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FUNCTIONAL DESCRIPTION (continued) 
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HORIZONTAL SYNC | | | | | | | | | | | | | | | | | | 


(V44) 

BLANKING (V3) 

VERTICAL SYNC | | 
(V49) 


SAWTOOTH CURRENT 
(144) 


(c) Third vertical identification 


HORIZONTAL SYNC | | | | | | | | | | | | | | | | | | 


(V44) | 

CHROMINANCE | | | | | | | | | | | | | | | | | ] 
BLANKING (V3) 

VERTICAL SYNC | | | 

(V49) 


SAWTOOTH CURRENT 
(144) 


(d) Fourth vertical identification 7280559 


Fig. 4 Vertical identification generation. 
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SECAM encoder TDA2506T 


RATINGS 

Limiting values in accordance with the Absolute Maximum Rating system IEC 134 

Supply voltage V4-1 max. 13,2 V 

Total power dissipation Prot see Fig. 5 

Operating ambient temperature range Tamb —25to +70 9C 

Storage temperature range T stg —65 to +150 °C 
7Z80553.1 


Tamb (°C) 


Fig. 5 Power derating curve. 


a = device mounted on a ceramic substrate. 
b = device mounted on a printed circuit board. 
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TDA2506T 


CHARACTERISTICS 


Vp = V4-2 = 5 V; Tamb = 25 °C; all voltages are with reference to ground ane 2 and 24): all currents 
stated are positive into the IC; unless otherwise specified 


Ce a aS aS ee 


Supplies 

Supply voltage (pin 4) 
Supply current 

Reference voltage (pin 7) 
Reference voltage (pin 22) 


Pulse shaper (pins 9,11 and 
12, emitter follower inputs; 
pin 18, collector output) 


Bias current (pin 9,11,12) 
Input resistance (pin 9,11,12) 


Input pulse amplitude 
(pin 9,11,12) 


Timing pulse output (pin 18) 
high level 


intermediate (Vp/2) level 
low level 


Pulse separator (pin 13, 
emitter follower) 


Input resistance 


Chrominance blanking pulse 
amplitude 


D’R*/D’B* blanking pulse 
amplitude (colour killing) 


Vertical identification 
sawtooth generator (pin 14) 
Voltage clamping level 


Ramp current (occurs in lines 
7 to 15 after vertical sync) 


Maximum voltage level 


Minimum voltage level 


Inputs D’pR 


Signal level during clamping 
(Ig,l4Q9 = + 50 yA) 
Input bias current 
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| Voltage level during line blanking 
*, D’p* (pins 8 and 10) 


l9,l41,112 
R9,R11,R12 


V9,V11,V12 


V18 
V18 
V18 


R413 


1,9 


V29+7 mV 


85 
V29+0,8 
V22—0,6 
V29+7 mV 


V7+20 mV 
1,5 


mA 


LA 
kKQ 


<< 


k&2 


LA 


SECAM encoder TDA250 6T 


parameter symbol 


Sequential amplifier output 
(pin 6) 

(Pins 8 and 10 a.c. coupled 
to fixed d.c. voltage) 


D.C. output V6 
Output resistance R6 
Amplifier voltage gain (pin 
8 or 10 to pin 6) Gg 10-6 
Clamping and blanking stage 
(pin 5) 
Input voltage (clamped; 
l5 = + 50 pA) V5 V29t10 mV |V 
Input bias current I5 1,0 |ywA 
Modulator control circuit 
(pin 15, buffer amplifier | 
non-inverting input) 
Bias current 115 1,25 |uUA 
Permitted input signal d.c. 
levels V15 43 \V 
FM modulator output | 
(pin 23, emitter follower) | 
Output resistance R93 70 | & 
High d.c. output level at 
V91=4V V23 V22-0,7 | V 
Output signal! amplitude V93 
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TDA2506T 


CHARACTERISTICS (Continued) 


parameter min. typ. max. 


Chrominance blanking stage 
(pin 3, emitter follower 
input; pin 1, amplifier 


output) 
Input current 13 — — 15 | ywA 
Input resistance R32. 300 — — |kQ 
Required d.c. level of input 

signal V3 — V7 — |v 
Output resistance R4 — — 5 | 


Temperature coefficient of 


output d.c. level TC | _ 1,8 — |mV/K 
Amplifier gain G3.] 1,70 1,75 1,80 
Output d.c. level during 

blanking(V13 = HIGH) V1 V7—0,76 V7—0,70 V7-0,60 |V 
Output d.c. level unblanked 

(V3 = V7;V13 = LOW) V4 V7—0,76 V7—0,70 V7—0,60 |V 


A.C. CHARACTERISTICS 
Values are valid for TDA2506 operating with TDA2507. Horizontal frequency (fy) = 15 625 Hz. 


max. unit 


parameter symbol | 

Centre frequency RED for 4 406,250 + 2 — kHz 
Centre frequency BLUE fos 4 250,000 + 2 — kHz 
Ident. frequency RED * fidR 4 756,250 + 35 — kHz 
Ident. frequency BLUE * fidB 3 900,000 + 35 — kHz 
Minimum frequency RED ** —fR 4 126,250 + 10 — kHz 
Maximum frequency RED ** +f 4 686,250 + 10 — kHz 
Minimum frequency BLUE ** —fp 4 020,000 + 10 — kHz 
Maximum frequency BLUE ** | +fp 4 480,000 + 10 — kHz 


* The ident. frequencies are also the maximum and minimum output frequencies of the encoder. 
** Values are valid for 75% colour bar saturation (EBU) (V5 = + 250 mV deviation from clamping 
level). 
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APPLICATION INFORMATION 


1kO 


BAND-PASS 
FILTER 
4,33 MHz 


” 
m 
© 
> 
= 
© 
3 
o 
-f 
® 


chrominance 


signal 
output 
33.9 i 
470 
+ nF 
6,8 uF &= 
150 pF 7 


VREF (from pin 2) 
VREF (from pin 2) 


H-drive 


TDA2506 fyy Output 


TDA2507 


+ 470nF nF 
+ . — VREF 
22 uF }-—h — 
. ua ce (from pin 2) S.BuF 
ee : ls ae low-pass filter 
D'p signal input > 150 pF 


[+<+-Vrer (from pin 2) 
H/2 pulses 


D'p signal input —>-—__<_ 


VREF (from pin 2) 


horizontal sync ier : 
ee REF 
ae (from pin 2) 
vertical sync 
ae S1k0 BAND-PASS 
chrominance 4 Meee 
blanking pulses ee i ae 
2,1 MHz 
composite blanking 8,2k0 
pulses [___] BA318 . 1kO 
colour-killer 8,2ko ~~ (x2) | | 7 
ee : 7280557 i 


(1) Signal amplitude for 75% colour bar (EBU) = 0,5 V (peak-to-peak value). 
(2) For Vp = 4,75 to 5,3 V, C17 = C29 = 0,68 uF; for Vp > 5,3 V, C17 = C29 = 2,2 uF. 


Fig.6 Application using TDA2507 with PLL tuning: Vp = 5 V. 
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TDA2507 
TDA2507T 


FM MODULATOR CONTROLLER 


GENERAL DESCRIPTION 


The TDA2507 accepts FM signals that are sequentially modulated by two alternating subcarrier 
frequencies (SECAM signals) and provides sequential d.c. output levels to control the FM modulator. 


The IC is intended for use with the SECAM encoder TDA2506 but can be adapted for other applica- 
tions. Timing reference pulses from the modulator are required. 


Two frequency reference phase-lock loops are contained within the |C; one for 4,406 25 MHz, and 
one for 4,250 MHz. Other frequencies can be accomplished by using external reference sources. 


QUICK REFERENCE DATA 


Supply voltage Vp = V3-6 typ. 5 V 
Supply current at Vp = 5 V and with both PLL circuits 

functioning I3 typ. 40 mA 
Reference voltage VI6 typ. 3,5 V 
Operating ambient temperature range Tamb —25to +70 °C 
Storage temperature range | Tstg --65 to +150 OC 


PACKAGE OUTLINES 


TDA2507 : 16-lead DIL; plastic (with internal heat spreader) (SOT-38WE-9). 
TDA2507T: 16-lead mini-pack; plastic (SO-16L; SOT-162A). 
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| — 
UO 
Zz > > 
2 NO NO 
g _ he O71 O1 
3 divider timing oO oO 
o & pulse 
o) ~J oN 
= VCO detector from = 
© Vp supply supply TDA2506 fy output 
CO 
ol 
At ees 
4,40625 MHz » | 2 DETECTOR 
\ ee wen BUFFER Fi 
CHARGE PUMP : é 
+ 
| 
REFERENCE PULSE : 
SOURCE (3,5V) SHAPER INVERTER fap 
FM ae control 
signal SYNCHRONOUS signal 
from INPUT MUL THEEEAER DEMODULATOR to 
TDA2506 BUFFER TDA2506 
2,17 MHz 
> BANDPASS 
' PHASE/FREQ. 
y BUFFER en 
CHARGE PUMP i _ 


7280566 


Fig. 1 Block diagram. 


TDA2507 
TDA2507T 


FM modulator controller 


Pin functions 
1. FM signal input (from TDA2506 pin 23). 
2. Reference voltage output. 
3. Positive supply voltage. 
4. Horizontal sync output (fy = 4 406,250/282 = 15,625 kHz). 
5. Timing pulse input (from TDA2506 pin 18). 
6. Ground. 
7. Control signal output to TDA2506 via low-pass filter. 
8. Input to synchronous demodulator from band-pass filter. 
9. Output to band-pass filter. 
10. Supply voltage for the divider stages and phase/frequency detectors of the two phase-lock loops. 
11. Tuning capacitor for the 4,250 MHz reference oscillator. 
12. Filter for the phase/frequency detector of the 4,250 MHz phase-lock loop. 
13. Horizontal sync input (fy). 
14. Supply voltage for the two reference oscillators. 
15. Tuning capacitor for the 4,406 25 MHz reference oscillator. 
16. Filter for the phase/frequency detector of the 4,406 25 MHz phase-lock loop. 


FUNCTIONAL DESCRIPTION 
Phase-lock loops 


The two phase-lock loops each comprise a voltage-controlled reference oscillator, two frequency 
divider stages and a phase/frequency detector circuit. The loops are closed by charge pumping the 
reference oscillators from the phase/frequency detector outputs. The centre frequencies of the loops 
are set by external capacitors at pin 15 (4,406 25 MHz) and pin 11 (4,250 MHz). The divider stages 
which follow the reference oscillators reduce the frequencies of both the loops to 15,625 kHz (f}) 
at their respective inputs to the phase/frequency detectors. The reference signals to both phase/fre- 
quency detectors are obtained from the horizontal sync input at pin 13. 


The divider and phase/frequency detector circuits can be switched off by connecting pin 10 to 
ground. This leaves only the VCO of each PLL in circuit and allows external signals to be injected at 
pins 15 and 11, or crystals to be used for tuning the oscillators. 


The accuracy of crystal tuning using only one crystal can be obtained by connecting pins 10, 14 and 16 
to the reference voltage at pin 2 and connecting a 4,406 25 MHz crystal to pin 15. The 4,250 MHz 
PLL will follow the crystal-derived fy reference from pin 4 via pin 13 and its phase/frequency 
detector. 


Multiplexer and pulse shaper 


The multiplexer receives the 4,406 25 and 4,250 MHz reference frequencies from the two VCQs and 
the FM signals D’R* and D’p* from the TDA2506 modulator. The signals are gated one at a time to 
the multiplexer output in a sequence determined by the timing pulses from TDA2506. The levels of 
the timing pulses (pin 5) are used in the pulse shaper to generate enable pulses for the multiplexer 
(Fig. 2a + b). The multiplexer output sequence is as follows: 


4,406 25 MHz (2 lines); D’R* FM signal (1 line); 4,250 MHz (2 lines); D’g* FM signal (1 line); 
repeating. The selection of D’R* or D’B* FM signal is a feature of the timing of the input at pin 5. 
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TDA2507 
TDA2507T 


4,40625 MHz DR: 4,250 MHz D’p« 4,40625 MHz D'pe 
7Z80560 FM SIGNAL FM SIGNAL FM SIGNAL 


Fig. 2a Timing pulse waveform showing multiplexer output sequence. 


7295530 


Fig. 26 Graph showing switching-levels of the timing pulse at pin 5. Duty cycle and timing not 
important. 


Divide-by-two stage and synchronous demodulator 


The divide-by-two stage halves the frequencies present in the multiplexer output and equalizes the 
amplitude and pulse shapes of the sequential signals. 


Demodulation of the multiplexed signal is performed by filtering the signal via a 2,17 MHz band-pass 
filter (between pins 8 and 9) and using this filtered signal as a synchronous switch for the main signal. 
The d.c. level of the signal from pin 9 is referred externally to the reference voltage from pin 2. An 
external low-pass filter is required for the output signal from pin 7. 


RATINGS 

Limiting values in accordance with the Absolute Maximum Rating system IEC 134 

Supply voltage V3.6 max. 13,2 V 
Total power dissipation Ptot see Fig. 3 

Operating ambient temperature range Tamb —25to +70 OC 
Storage temperature range Tstg —65 to+150 OC 
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TDA2507T 


FM moduiator controller 


CHARACTERISTICS 


Vp = V3.6 = 5 V; Tamb = 25 OC; all voltages are with reference to ground; unless otherwise specified. 


Supplies 
Supply voltage (pin 3) Vp=V3-6 7 V 
Supply current at V4 = V19= V2 Ip =13 — mA 
Supply current at V14 = V2 Ip = 13 oe mA 
Reference voltage (pin 2) V26 3,6 V 
Phase-lock loops 
D.C. level at pins 11 and 15 (oscillator 

tuning capacitor outputs) V11.V15 2,8 V 
Amplitude of oscillation at pins 11 and 

15 (peak-to-peak value) V11(p-p) : aay 

V15(p-p) 

Current into pins 11 and 15 when 

V12,V16 = 1,5 V (see Fig. 4) 11,115 — | BA 
Limiting values for VCO control voltages 

at pins 12 and 16 V12,V16 1,9 V 


Output resistance at pin 4 
(fy output); V4 = HIGH 


Input resistance at pin 13 (f}4 input) 


R4 
R13 


Amplitude of fy pulse required at pin 13 
(duty factor and timing are not important) 


FM input buffer 
Input resistance at pin 1 (FM signal input) 


V13 


R4 
V1 
V1 


Switching level of FM input 
Required input amplitude. 
Pulse shaper input 


Input resistance at pin 5 (timing pulse 
input 

Demodulator 

Sink current at pin 9 into divide-by-two 
circuit; Vg = LOW 

Demodulator input bias voltage at pin 8 


Demodulator output current from 
pin 7 (see Fig. 5) 


output current at ‘A’ 


Output current at 'B’ 
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7280563.1 


Fig. 3 Power derating curve. 


a = device mounted on a ceramic substrate. 
hb = device mounted on a printed circuit board. 


Halts ue 
(uA) 
+200 V44.V45<2,6V aa 
+100 P 
3,5V 
8) pone nage ee OE ae (M) 
ee, 
100 on +1mA 
a 
V44.Vq5>2,6V = 0 
2366 11% 15 
7280561 A 
~TmA 
| 7280564 
Fig. 4 Graph showing current into Fig. 5 Graph showing demodulator 
pins 11 and 15 against voltage at output current from pin 7 (typical 


pins 12 and 16 (typical values). values). 


SRST TNS. EVER ETAL ELS MRAM EE TRS OTROS TBE DE SEA ETE EI IRE LB LS LTO IRE ITF PMID EEE SEL CT LG RET TTL SEO SEES HITT CREB ST ETI BIE SRT SEI ETON TE PTT SMM ES ISIN NRE SS EEO DENI RT SMCS TE 2 PIN 


FM modulator controller TDA2 5O7 
uaa 


APPLICATION INFORMATION 


f 
4,40625 < 
cme 


MHz ‘=: 


4,25 MHz [_] 


270 pF ‘ 
BAND- PASS FILTER 
2.17 MHz (see Fig. 10) 


47 pF 47 pF 
. _{ L 
16 15 
TDA2507 peene: 
EM 1 2 q 8 
cael ‘lame eR: eR ne eee a ‘oi ceria leanne i 
note NP oa aed 
ame eee 4 479 foe T 15mH 09mH control 
[ne | timing SYYY” LON Ne Qpeerince > signal 
: 3347 uF pulse ae output 
i i OU 33pF ttt 18pr | 8,2 kO 
Va Meh 
Vacs Vp VREF —b+——-—-4-_--_—. | 
: |.OW-PASS FILTER 7280567 


VREF 


440625 ? 


Pit a 


WAHz 6,8 uF 1kO, 
+ 
270 pF 470nF 
Sa PASS | FILTER 
AT pF 33.0) 2,17 MHz (see Fig. 10) 
ica aaa / 
‘REF VREF i oF 
15 14 12 P 
TDA2507  22nF 
FM 9 3 
signal See a a er een ee tae 
input 


5 6 
rf | 1,5mH 0,9 mH control 


[te li timing LY VY gel OY nea Signal 
: Sur pulse output 
il ip input 33 pF == 18pF | B.2kN 
(a OS . | 
VREF Vp VREF —-p- pero eran meses Ses tn 
oe ei RN NN ek ie LOW-PASS FILTER 77280568 
ie 7 peuadind of TDA2507 using single crystal tuning; Vp = 5 V. 
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APPLICATION INFORMATION (continued) 


1kO 


: : : ' BAND-PASS | FILTER 
| i gaq REF i 33 ‘REF 217MHz | (see Fig. 10) 


13 12 
TDA2507 22 nF 
FM 
signal 
input 
1,.5mH 0,9mMH control 
By timing “ signal 
n 47 pulse output 
| iy neu - 33pF == 18pF F 82k 
4 / 
VReF Vp fy VREF 
LOW-PASS FILTER 7Z80569 
Fig. 8 Application of TDA2507 using PLL tuning; Vp=5 V. 
7280565 
0 
attenuation group 
(dB) delay 
(us) 
20 + 1,0 
0,8 
40 0,6 
0,4 
60 0,2 
0 
frequency (MHz) 
Fig. 9 Typical response of 2,17 MHz band-pass filter. 
Note 


See data sheet TDA2506 for TDA2506/TDA2507 application using PLL tuning. 
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TELEVISION IF. AMPLIFIER AND DEMODULATOR 


The TDA2540 is an i.f. amplifier and demodulator circuit for colour and black and white television 
receivers using n-p-n tuners. 
It incorporates the following functions: 


— gain-controlled wide-band amplifier, providing complete i.f. gain 

— synchronous demodulator 

— white spot inverter 

— video preamplifier with noise protection 

— a.f.c. circuit which can be switched on/off by a d.c. level, e.g. during tuning 

— a.g.c. Circuit with noise gating 

— tuner a.g.c. output (n-p-n tuners) 

— VCR switch, which switches off the video output; e.g. for insertion of a VCR playback signal 


QUICK REFERENCE DATA 


Supply voltage V11-13 typ. 12 V 
Supply current l44 typ. 50 mA 
I.F. input voltage at f = 38,9 MHz (r.m.s. value) V1-16 (rms) typ. 100 pV 
Video output voltage (white at 10% of top sync) V12(p-p) typ. 2,7 V 
|.F. voltage gain control range Gy typ. 64 dB 
Signal-to-noise ratio at Vj = 10 mV S/N typ. 58 dB 
A.F.C. output voltage swing for Af = 100 kHz AV5.-13 typ. 10 V 


PACKAGE OUTLINES 


TDA2540 : 16-lead DIL; plastic (SOT-38). 
TDA25400: 16-lead QIL; plastic (SOT-58). 
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+|—- 
OO 
‘ ? > > 
5 NO PO 
2 on O1 
5 - ~ : 2 7 10 KBR 
OO 
3 : © 
= + 
oO 
a.f.c. Output 
a = 43 REC. 
SYNCHRONOUS OUTPUT 
pode hahis DEMODULATOR AMPLIFIER 
AMPLIFIER 
6 
a.f.c. switch 
1 
VIDEO : ; 
=~ VICeO output 
nput SYNCHRONOUS PREAMPLIFIER 
sr GAIN DEMODULATOR 
CONTROLLED 
16 |.F. AMPLIFIER 
A.G.C. DETECTOR / WHITE SPOT 
eee NOISE INVERTER INVERTER 
output 


7276180.1 


tuner a.g.c. 
take-over 


Fig. 1 Block diagram. 


TDA2540 


Television i.f. amplifier and demodulator 


TDA2540Q 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage V411-13 max. 13,2 V 
Tuner a.g.c. voltage V4-13 max. 12 V 
Total power dissipation Prot max. 900 mW 
Storage temperature Tstg —55 to+ 125 OC 
Operating ambient temperature tae —25 to+60 °C 


CHARACTERISTICS (measured in Fig. 5) 


typ. 12 V 
10,2 to 13,2 V 


The following characteristics are measured at Tamph = 25 °C; V44.13 = 12 V; f = 38,9 MHz 


Supply voltage range V11-13 


|.F. input voltage for onset of a.g.c. (r.m.s. value) V 4-16(rms) oe i oo 
Differential input impedance 121-16 | typ. ee 
Zero-signal output level V19-13 typ. 6+0,3 V* 
Top sync output level V12-13 eds 29 a : 
|.F. voltage gain control range Gy typ. 64 dB 
Bandwidth of video amplifier (3 dB) B typ. 6 MHz 
Signal-to-noise ratio at V; = 10 mV S/N typ. 58 dB** 
0 
Differential gain dG EP - : 
Oo 
O 
Differential phase dy Ba fe 


* So-called ‘projected zero point’, e.g. with switched demodulator. 


Vo black-to-white 


** S/N = ———_________ 
Vi(rms) at B = 5 MHz 
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CHARACTERISTICS (continued) 


> 46 dB 
| 
Intermodulation at 1,1 MHz: blue typ. 60 dB 
valious > 46 dB 
typ. 50 dB 
- 2 46 dB 
at 3,3 MHz typ. 54 dB 
- 3,2dB . 
-10dB 


-13,2dB 


-30dB spectrum for ~30dB 
yellow 


spectrum for 
blue 


S.C. CC. PC. S.C. CC. EC. 7266331.1 


S.C.: sound carrier level | 
C.C.: chrominance carrier level \ with respect to top sync level 
P.C.: picture carrier level 


Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast. 


| P.C. 
GENERATOR 


38,9 MHz 


S.C. : : | 
| TEST SPECTRUM 

GENERATOR ATTENUATOR . 
43.4 MHz cinculiT [| ANALYZER 

7276178 

C.c. Wee VV 

GENERATOR manual gain control; 
34,5 MHz | adjusted for blue: V;5_,3=4V 


Fig. 3 Test set-up for intermodulation. 


Vo at 4,4 MHz Vo at 4,4 MHz 
* 20 log —————_——— + 3,6dB. ** 20 log —_——Y___. 
Vo at 1,1 MHz Vo at 3,3 MHz 
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Television i.f. amplifier and demodulator 


TDA2540Q 
ee: typ 4 mV 
C | at vid 
arrier signal at video output c 30 mV 
typ 20 mV 
dh f t 
2nd harmonic of carrier at video output YZ 30 mV 
White spot inverter threshold level (Fig. 4) typ. 6,6 V 
White spot insertion level (Fig. 4) typ. 47 NV 
Noise inverter threshold level (Fig. 4) typ. 1,8 V 
Noise insertion level (Fig. 4) typ. 3,8 V 
External video switch (VCR) switches off 
the output at: V 14-13 = 1,1 V 
V 12--13 7276177.1 
(V) f 
7 | 
white spot inverter re i! 
threshold level j | 
zero—signal level, i 6 
white level (CCIR) ' ! 
if 
white spot insertion 9 
—— 47 
level 
noise insertion level —— 3,8 4 —L — : 
top sync level 3,07 3 | —— 
| 
wh a8 i 
noise inverter 18 2 ip 
threshold level V 
1 y 
0 
time 


Fig. 4 Video output waveform showing white spot and noise inverter threshold levels. 


Tuner a.g.c. output current range l4 10toO0 mA 
Tuner a.g.c. output voltage at 14 = 10 mA V4-13 =< 03 V 
Tuner a.g.c. output leakage current 

V14.13 =5 V; V4.413=12V l4 < 15 pA 

: > 10 V 

Maximum a.f.c. output voltage swing AV5.13 in WV 
Detuning for a.f.c. output voltage swing At tvp. 100 kHz 

of 10 V < 200 kHz 
A.F.C. zero-signal output voltage V typ. 6 V 

(minimum gain) 5-13 4to8 V 
A.F.C. switches on at: V6-13 = 3,2 V 
A.F.C. switches off at: V6-13 < 15 V 
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APPLICATION INFORMATION 


OvScVAOL 


aa 
0 
> 
NO 
oO 
© 
DO 


> 
se) 

ae 
coment 
ice) 
© 
oI 


tuner a.g.c. 4 tuning voltage 


a.f.c. switch 


7276192.2 


N05 ROMER, 7E 
ROR LEAS ATI TES SO EAE ETI TRAIT 


HI 
Y—-| 
+ 


video 
output 


Fig. 5 Typical application circuit diagram; OQ of L1 and L2 ~ 80; f = 38,9 MHz. 
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a ed 


Television i.f. amplifier and demodulator 
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7272940.1 


Renae he eee | 
PIN a Gc en | 
Se See rE EERE ae o 


o oN te cil coraal 
| Ns 
ERE EEE is 


7272938.1 


: Bee see ese eee ee 
: 


38,9 MHz +100 kHz 


“100 kHz 


Fig. 6 A.F.C. output voltage (V5.73) as a function of the frequency. 
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7271828 
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0 20 40 V1.16(dB) 60 


(OdB=100 nV) 


Fig. 7 Signal-to-noise ratio as a function of the input voltage (V41.76). 
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TDA2541Q 


TELEVISION IF. AMPLIFIER AND DEMODULATOR 


The TDA2541 is an i.f. amplifier and demodulator circuit for colour and black and white television 
receivers using p-n-p tuners. 
It incorporates the following functions: 


— gain-controlled wide-band amplifier, providing complete i.f. gain 

— synchronous demodulator 

— white spot inverter 

— video preamplifier with noise protection 

— a.f.c. circuit which can be switched on/off by ad.c. level, e.g. during tuning 

— a.g.c. Circuit with noise gating 

— tuner a.g.c. output (p-n-p tuners) 

— VCR switch, which switches off the video output; e.g. for insertion of a VCR playback signal. 


QUICK REFERENCE DATA 


Supply voltage V141-13 typ. 12 V 
Supply current 44 typ. 50 mA 
|.F. input voltage at f = 38,9 MHz 

(r.m.s. value) V4-16(rms) typ. 100 uV 
Video output voltage (white at 10% of top sync) V12(p-p) typ. 2,/ V 
|.F. voltage gain control range Gy typ. 64 dB 
Signal-to-noise ratio at Vj = 10 mV S/N typ. 58 dB 
A.F.C. output voltage swing for Af = 100 kHz AV5.13 typ. 10 V 


PACKAGE OUTLINES 


TDA2541_ : 16-lead DIL; plastic (SOT-38). 
TDA25410: 16-lead OIL; plastic (SOT-58). 
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Fig. 1 Block diagram. 


TDA2541 


Television i.f. amplifier and demodulator 


TDA2541Q 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage V11-13 max. 13,2 V 
Tuner a.g.c. voltage V4-13 max. 12 V 
Total power dissipation Prot max. 900 mW 
Storage temperature T stg —55 to+ 125 OC 
Operating ambient temperature Tamb —25 to +60 °C 


CHARACTERISTICS (measured in Fig. 5) 


typ. 12 V 
10,2 to 13,2 V 


The following characteristics are measured at Tamb = 25 °C; V 44.13 = 12 V; f = 38,9 MHz 


Supply voltage range V41-13 


typ. 100 pV 
I.F. input voltage for onset of a.g.c. (r.m.s. value) V1-16(rms) 2 150 pV 
Differential input impedance 121-16 | typ. eee ae 
Zero-signal output level typ. 595 v* 
variation V12-13 +035 V oes 
Top sync output level V12-13 ae es sts : 
|.F. voltage gain control range Gy typ. 64 dB 
Bandwidth of video amplifier (3 dB) B typ. 6 MHz 
Signal-to-noise ratio at Vj = 10 mV S/N typ. 58 dB** 
10) 
Differential gain dG pa 
oO 
typ. 20 
Differential phase dp oe 100 


* 


So-called ‘projected zero point’, e.g. with switched demodulator. 
_ Vo black-to-white 
Vin(rms) at B = 5 MHz | 


S/N = 
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TDA2541 
TDA2541Q 


CHARACTERISTICS (continued) 


Intermodulation at 1,1 MHz: blue* 


5G. 
C.C. 
P.C. 


sound carrier level 
-chrominance carrier level 
: picture carrier level 


with respect to top sync level 


46 dB 
60 dB 


46 dB 
50 dB 


46 dB 
54 dB 


spectrum for 


Fig. 2. Input conditions for intermodulation measurements; standard colour bar with 75% contrast. 
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Fig. 3 Test set-up for intermodulation. 
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TDA2541 


Television i.f. amplifier and demodulator 


TDA2541Q 
ssi oe typ 4 mV 
Carrier signal at video output c 30 mV 
typ 20 mV 
2nd harmonic of carrier at video output c 30 mV 
White spot inverter threshold level (Fig. 4) typ. 6,6 V 
White spot insertion level (Fig. 4) typ. 47 V 
Noise inverter threshold level (Fig. 4) typ. 1,8 V 
Noise insertion level (Fig. 4) typ. 3,8 V 
External video switch (VCR) switches off 
the output at: V 14-13 - 1,1 V 
V 12-13 7Z76177.1 
(V) A 
7 ' 
white spot inverter 6.6 i\ 
threshold level ; | 
zero—signal level, aie 6 : 
white level (CCIR) 
white spot insertion 9 ! 
Ay 
level 
noise insertion level — 3,8 a 
] 
top sync level 3,07 3 } —— 
noise: inverter 2 
threshold level «8 I 
\ 
1 
0 
time 


Fig. 4 Video output waveform showing white spot and noise inverter threshold levels. 


Tuner a.g.c. output current range la Oto10 mA 
Tuner a.g.c. output voltage at |4 = 10 mA V4-13 < 03 V 
Tuner a.g.c. output leakage current 

V 44-13 = 11 V; Va-13=12V l4 < 15 pA 
Maximum a.f.c. output voltage swing AV5.13 am - 
Detuning for a.f.c. output voltage swing of 10 V Af ae a 
A.F.C. zero-signal output voltage Vv typ. 6 V 

(minimum gain) 5-13 4to8 V 
A.F.C. switches on at: V6-13 oe 3,2 V 
A.F.C. switches off at: V6-13 < 1,5 V 
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Fig. 6 A.F.C. output voltage (V5_13) as a function of the frequency. 
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Fig. 7 Signal-to-noise ratio as a function of the input voltage (V 1.46). 
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TDA2542 
TDA2542Q 


TELEVISION LF. AMPLIFIER AND DEMODULATOR 


The TDA2542 is an i.f. amplifier and demodulator circuit for E and L standards in colour and black 


and white television receivers using p-n-p tuners. 
It incorporates the following functions: 


— gain-controlled wide-band amplifier, providing complete i.f. gain 

— synchronous demodulator 

— video preamplifier 

— a.f.c. circuit which can be switched on/off by a d.c. level, e.g. during tuning 
— a.g.c. Circuit 

— tuner a.g.c. output (p-n-p tuners) 


QUICK REFERENCE DATA 


Supply voltage V41-13 
Supply current 14 
|.F. input voltage at f = 32,7 MHz 

(r.m.s. value) V1-16(rms) 
Video output voltage (peak-to-peak value) | V12(p-p) 
1.F. voltage gain control range Gy 
Signal-to-noise ratio at V; = 10 mV S/N 
A.F.C. output voltage swing for Af = 100 kHz AV5.13 


PACKAGE OUTLINES 


TDA2542_ : 16-lead DIL; plastic (SOT-38). 
TDA25420: 16-lead QIL; plastic (SOT-58). 


typ. 
typ. 


typ. 
typ. 
typ. 
typ. 
typ. 
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Fig. 1 Block diagram. 


TDA2542 


Television i.f. amplifier and demodulator 


TDA2542Q 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage V 41-13 max. 13,8 V 
Tuner a.g.c. voltage V4-13 max. 12 V 
Total power dissipation Prot max. 900 mW 
Storage temperature T stg —55 to+ 125 OC 
Operating ambient temperature Tamb —25 to+60 °C 


CHARACTERISTICS (measured in Fig. 2) 


typ. 120 V 
10,2 to 13,8 V 


The following characteristics are measured at Tamb = 25 °C; V14.13 = 12 V; f = 32,7 MHz 


Supply voltage range V11-13 


|.F. input voltage for onset of a.g.c. (r.m.s. value) V1-16(rms) ye i nN 
Differential input impedance | 71-16 | typ. geo ous 
Zero-signal output level V42-13 typ. 2,9 V 
Maximum video output voltage (peak-to-peak value) V12(p-p) 2 4 V 
Video output voltage variation 
at 50 dB input voltage variation AV 42-13 < 0,5 dB 
1.F. voltage gain control range Gy typ. 64 dB 
Bandwidth of video amplifier (3 dB) B typ. 6 MHz 
Signal-to-noise ratio at V; = 10 mV S/N typ. 58 dB* 
0) 
Differential gain dG Di - 
O 
O 
Differential phase dy oe a 


Vo black-to-white 


* S/N = ———__________- 
Vin(rms) at B = 5 MHz 
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TDA2542 
TDA2542Q 


CHARACTERISTICS (continued) 


ek ae ae typ. 4 mV 
Carrier signal at video output c 30 mV 
: , typ. 20 mV 
2nd harmonic of carrier at video output es 30 mV 
Tuner a.g.c. output current range l4 Oto 10 mA 
Tuner a.g.c. output voltage at 14 = 10 mA V4-13 < 03 V 
Tuner a.g.c. output leakage current 
V14-13 =3.V;V4.13=12V l4 < 15 yA 
: > 10 V 
Maximum a.f.c. output voltage swing AV5.13 ‘0: WV 
ss a.f.c. output voltage swing ee ne. 100 kHz 
: < 200 kHz 
A.F.C. switches on at: V6-13 > 3,2 V 
A.F.C. switches off at: V6-13 < 1,5 V 
A.G.C. detector reference voltage — V14-13 typ. 3,9 V 
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TDA2543 


AM SOUND LF. CIRCUIT FOR FRENCH STANDARD 


GENERAL DESCRIPTION 


The TDA2543 is a monolithic integrated AM sound i.f. circuit in television receivers for the French 
standards L and L’. 


The circuit incorporates the following functions: 

@ 3-stage gain controlled i.f. amplifier, providing complete i.f. gain 
@ Synchronous AM demodulator 

@ A.G.C. circuit 


@ Audio input circuit with two external audio inputs and switching facilities to provide for either the 
demodulated i.f. or an external signal output 


@ Demodulated i.f. output is available from the input of the switching circuit 


QUICK REFERENCE DATA 


Supply voltage (pin 12) V12-14= Vp typ. 12 V 
Minimum 1.f. vision carrier input voltage (r.m.s. value) 

for an output signal V43.14(rms) = 480 mV VVC1-18(rms) max. 30 wV 
|.F. control range AGy min. 60 dB 
A.F. output voltage (r.m.s. value) V 13-14 (rms) typ. 680 mV 
Distortion at VyvC1-18(rms) = 9 MV dtot max. 1 % 
Signal-to-weighted-noise ratio according to CCIR 468 S + N/N min. 50 dB 
Maximum signal amplitude for the a.f. switch (r.m.s. value) Vg-44-14(rms) min. 2V 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102CS). 
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(1) I.F. signal: vision carrier (V.C.) and sound carrier (S.C.). 


Fig. 1 Block diagram. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage range (pin 12) V12-14= Vp max. 13,2 V 

Switch voltage (pin 5) | V5.14 max. Vp V 

Current at pin 4 l4 max. 5 mA 

—|l4 short-circuit proof 

Storage temperature range Tstg —25 to +150 OC 

—+ Operating ambient temperature range Tamb Oto+ 70 °C 
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AM sound i.f. circuit for French standard 


CHARACTERISTICS 


Vp = 12 V; Tamb = 25 OC; input signal (vision carrier V.C.) with fyy¢ = 39,2 MHz; sound carrier (S.C.) 
modulated with f,, = 1 kHz and m = 0,8; measured in Fig. 2; unless otherwise specified 


Supply 
Supply voltage range (pin 12) 13,2 
Supply current (pin 12) — 


1.F. input (pins 1 and 18) 


Minimum i.f. vision carrier input voltage 
(r.m.s. value) for an output signal 


V13-14(rms) = 480 mV VVC1-18(rms) 30 
Maximum I.f. vision carrier input voltage 

(r.m.s. value) VVC1-18(rms) _ 
Input resistance R1-18 = 


Input capacitance C1-18 = 
|.F. control range (—3 dB) AGy — 


A.F. output (pin 13) 
A.F. output voltage (r.m.s. value) 

at VV¥C1-18(rms) = 9 mV V143-14(rms) = 
Output resistance R13-14 = 


Distortion at VyC1-18(rms) = 5 MV dtot 1 
Signal-to-weighted-noise ratio 

at a.f. output (pin 13) according to 7 

CCIR 468 at Vvc1-18(rms) = 9 MV S+N/N — 
A.F. switch (pins 8, 11 and 6) 
Maximum input voltage (r.m.s. value) V8-14(rms) — 

V'11-14(rms) = 

Voltage gain - 
Amplitude frequency response (—3 dB) 20 000 


Crosstalk between the non-switched 
input and the output = 


Input resistance | “3 


Output resistance — 


De-emphasis switch (pin 4) 


Input resistance for: 
ON (V5.14 >3 V) 200 


OFF (V5.44<1V) 2 
Switch voltage (pin 5) 


A.F. switch ON (pin 8 switched) ~ Vp 
A.F. switch OFF (pin 11 switched) - 1 
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TDA2543 
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Fig. 2 Measuring circuit; L1 adjusted to minimum distortion at the a.f. output. 
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AM sound i.f. circuit for French standard TDA2543 
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TDA2544 
TDA2544Q 


TELEVISION I.F. AMPLIFIER AND DEMODULATOR 


The TDA2544 is an i.f. amplifier and demodulator circuit for colour and black and white television 


receivers. 
It incorporates the following functions: 


— gain-controlled wide-band amplifier, providing complete i.f. gain 


— low-level synchronous demodulator 

white spot inverter 

video preamplifier with noise protection 

— a.f.c. circuit with balanced output 

— a.g.c. circuit with noise gating 

— tuner a.g.c. output for control of MOS tuners 
— external video switch 


QUICK REFERENCE DATA 


Supply voltage 

Supply current 

|.F. input sensitivity at f = 45,75 MHz (r.m.s. value) 
Video output voltage (white at 12,5% of top sync) 
|.F. voltage gain control range 

Signal-to-noise ratio Vj = 10 mV 

A.F.C. sensitivity 


PACKAGE OUTLINES 


TDA2544 = 16-lead DIL; plastic (SOT-38). 
TDA25440: 16-lead OIL; plastic (SOT-58). 


111 

V 1-16(rms) 
V'12(p-p) 
Gy 

S/N 


typ. 12 V 
typ. 50 mA 
typ. 150 uwV 
typ. 2,6 V 
typ. 63 dB 
typ. 58 dB 


typ. 80 mV/kHz 
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Television i.f. amplifier and demodulator 


TDA2544Q 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage V11-13 max. 13,8 V 
Tuner a.g.c. voltage V4-13 max. 12 V 
Total power dissipation Prot max. 1,2 W 
Storage temperature Tstg —55 to+ 125 OC 
Operating ambient temperature Tamb —25 to+ 65 °C 


CHARACTERISTICS (measured in Fig. 5) 


typ. 12 V 
Supply voltage range V11-13 He 2 t0 138 V 
The following characteristics are measured at Tamp = 25 °C; V11.13 = 12 V 
|.F. input voltage for onset of a.g.c. (r.m.s. value) 
at f= 45,75 MHz V1-16(rms) tyP- 150 uv 
Differential input impedance | 21-16 | oo 
Zero-signal output level V19-13 typ. 5,5 V* 
Top sync output level V19-13 typ. 2,5 V 
|.F. voltage gain control range Gy tvp. 63 dB 
Bandwidth of video amplifier (3 dB) B typ. 6 MHz 
Signal-to-noise ratio at Vj = 10 mV S/N typ. 58 dB** 
: typ 4 % 
Differential gain dG y 10 % 
O 
Differential phase dy a , is 


* So-called ‘projected zero point’, e.g. with switched demodulator. 
Vo black-to-white 


** S/N = ———________ 
Via(rms) at B = 5 MHz 


November 1982 953 


TDA2544 
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CHARACTERISTICS (continued) 
Intermodulation at 0,9 MHz: blue* 


yellow* 
at 2,6 MHz** 


-10dB 


- 30dB spectrum for 


yellow 


S.C. CC. PC. 
S.C. : sound carrier level | 
C.C. : chrominance carrier level 
P.C. : picture carrier level 


typ. 50 dB 
typ. 46 dB 
typ. 49 dB 


- 3,2dB 


-30dB spectrum for 


blue 


S.C. 


CC. PC. 


7Z66 331.1 


with respect to top sync level 


Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast. 
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ATTENUATOR 
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Fig. 3 Test set-up for intermodulation. 
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Vo at 3,6 MHz 
Vo at 2,6 MHz 


TDA2544 


Television i.f. amplifier and demodulator 


TDA2544Q 

Carrier signal at video output < 30 mV 
2nd harmonic of carrier at video output a 30 mV 
White spot inverter threshold level (Fig. 4) typ. 6,4 V 
White spot insertion level (Fig. 4) typ. 41V 
Noise inverter threshold level (Fig. 4) typ. 1,6 V 
Noise insertion level (Fig. 4) | typ. 3,3 V 
External video switch (VCR) switches off 

the output at V 14-13 < 1,0 V 

Vi2273 
7284193 
(V) 


~ 
— i 


white spot inverter 64 


| 
threshold level 6 { 
zero—signal level 5,5 
white level (CCI R)—— 5,3 i 
| 
white spot insertion __ q 4 
level 4 
noise insertion level — 3,3 5 
| 
top sync leve| ————— 2,5 Wi 
noise inverter 16 2 
threshold level ' \ 
1 
0 


time 


Fig. 4 Video output waveform showing white spot and noise inverter threshold levels. 


Tuner a.g.c. output current range l4 0to 0,3 mA 
Tuner a.g.c. output voltage at 14 =0,3 mA V4-13 ~< 0,3 V 
Tuner a.g.c. output leakage current 

V14-13 =3 Vi V4.13=12V l4 < 10 pA 
A.F.C. output voltage (d.c. value) V5-6-13 typ. 6,8 V 
A.F.C. output offset voltage | V5-6 | < 1,5 V 
Maximum a.f.c. output voltage V5 6-13 a 11,6 V 
Minimum a.f.c. output voltage V56-13 < 2,8 V 


A.F.C. sensitivity typ. 80 mV/kHz 


ek 
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APPLICATION INFORMATION 


o— 1 uF 
5 kQ * | 
1 k G2 4 1 ie a 10 nF a ; 
tuner a.f.c. 
2202 nF | z 


i.f. input 
3 
TO 7 
| | 
| | 
| A | 
| 
: mi 
‘ 
7284195 


Fig. 5 Typical application diagram. 
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Fig. 6 Signal-to-noise ratio as a function of the input voltage (V4.76). 
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QUASI-SPLIT-SOUND CIRCUIT 


GENERAL DESCRIPTION 


TDA2545A 


The TDA2545A is a monolithic integrated circuit for quasi-split-sound processing in television receivers. 


Features 


@ 3-stage gain controlled i.f. amplifier 
@ A.G.C. circuit 


@ Reference amplifier and limiter amplifier for vision carrier (V.C.) processing 


@ Linear multiplier for quadrature demodulation 


QUICK REFERENCE DATA 


Supply voltage (pin 11) 

Supply current (pin 11) 

Minimum i.f. vision carrier input voltage (r.m.s. value) 
- Output voltage; 5,5 MHz (r.m.s. value) 

Output voltage; 5,742 MHz (r.m.s. value) 

|.F. control range 


Signal-to-weighted-noise ratio (rel. to 1 kHz; 30 kHz deviation) 


at 5,5 MHz ! for 2T/20T pulses with white bars. 
at 5,742 MHz 


PACKAGE OUTLINES 
16-lead DIL; plastic (SOT-38). 


Vp=V11-13 typ. 
Ip=141 typ. 
VVC1-16(rms) typ. 
V12-13(rms) typ. 
V12-13(rms)  tyP.- 


AGy typ. 
S+W/W typ. 
S +W/W typ. 


12 V 
45 mA 
150 pV © 
100 mV 
45 mV 
64 dB 


58 dB 
56 dB 
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18 SOUND i.F. & DEMODULATOR 


LIMITER- 
AMPLIFIER 


TDA2545A 


i.f. input 
(1) 


SIGNAL 
PROCESSING 
FOR A.,G.C. 


7Z84654.1A 


(1) 1.F. signal: vision carrier (V.C.) and sound carrier (S.C.). 
Fig. 1 Block diagram. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Vp=V11-13 max. 13,2 V 
—25 to +150 OC 


Supply voltage (pin 11) 
Storage temperature range T stg 
Operating ambient temperature range 


eee 0 to +70 °C 


February 1985 


Quasi-split-sound circuit TDA2545A 


CHARACTERISTICS 


Vp = V41-13 = 12 Vi Tamb = 25 OC; measured at fyc = 38,9 MHz, fgcq = 33,4 MHz, 

fsc2 = 33,158 MHz: 

Vision carrier (V.C.) modulated with different video signals (see below); modulation depth 100% 
(proportional to 10% residual carrier). 

Vision carrier amplitude (r.m.s. value) is Vyc = 10 mV. 

Vision-to-sound carrier ratios are VC/SC1 = 13 dB and VC/SC2 = 20 dB. 


Sound carriers (SC1, SC2) modulated with f = 1 kHz and deviation Af = + 30 kHz. 
For measuring circuit see Fig. 2; unless otherwise specified. 


Supply (pin 11) 


Supply voltage Vp=V11-13 10,8 | 12 13,2 V 
Supply current Ip=14] 33 45 55 mA 
|.F. amplifier 
Input voltage for start of gain control 

(intercarrier signals —3 dB) VvC1-16(rms) | — 150 | 200 pV 
Input voltage for end of gain control 

(intercarrier signals + 1 dB) VVC1-16(rms) | 100 | 250 | — mV 
|.F. gain control range AGy 60 64 — dB 
Control voltage range (see Fig. 3) V3.13 4 _ Vp V 
Input resistance R1-16 — 2,5 — kKQ 
Input capacitance C1.16 _ 1,5 -- pF 
Intercarrier generation 
Output voltage; 5,5 MHz (r.m.s. value) V 12-13(rms) 60 100 | 140 mV 
Output voltage; 5,742 MHz (r.m.s. value) V 12-13(rms) 27 45 63 mV 
D.C. output voltage V 12-13 — 5,9 — V 
Allowable d.c. load resistance at the output R12-13 7 — — k&2 
Allowable output current —142 — — 1 mA 


Intercarrier signal-to-noise (see note 1) 
(measured behind the FM demodulators) 
weighted according to CCIR 468-2, quasi-peak 


a. 2T/20T pulses with white bars (see also Fig. 4) 


at 5,5 MHz S+W/W 53 58 — dB 

at 5,742 MHz S+W/W 51 56 — dB 
b. 6 kHz sinewave 

at 5,5 MHz S+W/W 50 53 — dB 

at 5,742 MHz S+W/W 50 53 — dB 
c. black level (sync pulses only) 

at 5,5 MHz S+W/W 60 65 — dB 

at 5,742 MHz S+W/W 58 63 — dB 

Note 1. 


Incidental phase on the vision carrier, caused by TV transmitter, has to be less than 0,5 degrees for 
black to white transiert (equivalent to S+W/W = 56 dB for 6 kHz sinewave). 
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TDA2545A 


filter 5,742 MHz 


TDA2555 


i.f. input 


Q=60 7284652.3 


Fig. 2 Measuring circuit for TDA2545A. 


962 February 1985 


Quasi-split-sound circuit TDA2545A 


7Z293013.1 
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Fig. 3 Control voltage at pin 3 as a function of the input voltage Vvc1-16 (rms). 
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Fig. 4 Signal-to-weighted-noise ratio depending on video modulation. 
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TDA2546A 


QUASI-SPLIT-SOUND CIRCUIT WITH 5,5 MHz DEMODULATION 


GENERAL DESCRIPTION 


The TDA2546A is a monolithic integrated circuit for quasi-split-sound processing, including 5,5 MHz 


demodulation, in television receivers. 


Features 
Ist i.f. (V.C.: vision carrier plus S.C.: sound carrier) 


@ 3-stage gain controlled i.f. amplifier 
@ A.G.C. circuit 


- @ Reference amplifier and limiter amplifier for vision carrier (V.C.) processing 


@ Linear multiplier for quadrature demodulation 


2nd i.f. (5,5 MHz signal) 


@ 8-stage limiter amplifier 

@ Quadrature demodulator 

@ A.F. amplifier with de-emphasis 
@ AV switch 


QUICK REFERENCE DATA 


Supply voltage (pin 15) 

Supply current (pin 15) 

Minimum i.f. vision carrier input voltage (r.m.s. value) 

Output voltage; 5,5 MHz (r.m.s. value) 

Output voltage; 5,742 MHz (r.m.s. value) 

|.F. control range 

Signal-to-weighted-noise ratio (rel. to 1 kHz; 30 kHz deviation) 


at 5,5 MHz for 2T/20T pulses with white bars 
at 5,742 MHz 


A.F. output voltage (r.m.s. value) 


PACKAGE OUTLINES 
18-lead DIL; plastic (SOT-102CS). 


Vp=V15.16 typ. 12 V 

Ip=145 typ. 57 mA 
VVC1-18(rms) tYP- 150 wv 
V14-16(rms)  tYP. 100 mV 
V14-16(rms)  tYP. 45 mV 
AGy typ. 64 dB 
S + W/W typ. 58 dB 
S + W/W typ. 56 dB 
Vo6-16(rms) tYP. 06 V 


February 1985 


996 


i NO 
@ O1 
oO 
c a 
c y Oo 
— 38,9 
as 4 | 
co | 
oo 10 15 ) 
Ol st nd 

1S SOUND I.F. & DEMODULATOR P| 2"C SOUND IF. 

———, | & FM DEMODULATOR 


LIMITER - 
AMPLIFIER 
TDA2546A 
f 
| 
17 | 1 Ka | 
| 
1kQ 3kQ | 
Vo. 90kQ 
; m3 {id 
(1) output 
j . | LIMITER — AMPLIFIER 
; 8-ST 
i | on oe (B-STAGE} 
2 — {AH | 
a ie | | 
SIGNAL | 
PROCESSING be | 
FOR A.G.C. 
= | 
| 
3 | tie tat Pe 
ii : a muting 
7 7 Hl 5,5 MHz 7 circuit 
: “we ; 7Z84655.1A 
5,742MHz J 
. —w, || to external 
AD FM demodulator 


(1) 1.F. signal: vision carrier (V.C.) and sound carrier (S.C.) 


Fig. 1 Block diagram. 


Quasi-split-sound circuit with 5,5 MHz demodulation 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Vp = V15-16 
l4 

T stg 

Tamb 


Supply voltage (pin 15) 

Input current (pin 4) 

Storage temperature range 

Operating ambient temperature range 


TDA2546A 


max. 13,2 V 

max. 7 mA 
—25 to +150 °C 
0 to +70 °C 
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TDA2546A 


CHARACTERISTICS 


Vp =V 15.16 = 12 V; Tamb = 25 OC; measured at fyc = 38,9 MHz, fgc1 = 33,4 MHz, 

fsc2 = 33,158 MHz: | 

Vision carrier (V.C.) modulated with different video signals (see below); modulation depth 100% 
(proportional to 10% residual carrier). 

Vision carrier amplitude (r.m.s. value) is Vyc = 10 mV. 

Vision-to-sound carrier ratios are VC/SC1 = 13 dB and VC/SC2= 20 dB. 


Sound carriers (SC1, SC2) modulated with f = 1 kHz and deviation Af = + 30 kHz. 
For measuring circuit see Fig. 2; unless otherwise specified. 


parameter symbol min, | typ. {| max. 


Supply (pin 15) 


Supply voltage Vp=V15-16 10,8 | 12 13,2 V 
Supply current | Ip=145 40 57 75 mA 
I.F. amplifier | 
Input voltage for start of gain control 

(intercarrier signals —3 dB) VVC1-18(rms) | — 150 | 200 uv 
Input voltage for end of gain control 

(intercarrier signals + 1 dB) VvC1-18(rms) | 100 | 250 | — mV 
|.F. gain control range AGy 60 64 — dB 
Control voltage range (see Fig. 3) V3.16 4 — Vp V 
Input resistance R1-18 — 2,5 — kQQ 
Input capacitance C1.18 — 1,5 — pF 
Intercarrier generation 
Output voltage; 5,5 MHz (r.m.s. value) | V 14-16(rms) 60 100 | 140 mV 
Output voltage; 5,742 MHz (r.m.s. value) V 14-16(rms) 27 45 63 mV 
D.C. output voltage V 14-16 ~ 5,9 - V 
Allowable d.c. load resistance at the output R14-16 7 a _ V 
Allowable output current —l44 — — 1 mA 
Frequency demodulator 
(measured at f = 5,5 MHz) 
Input voltage vor start of limiting (r.m.s. value) V 12-16(rms) — — 100 uv 
Maximum input voltage (r.m.s. value) V12-16(rms) _ 200 | — mV 
D.C. output voltage V4112,13-16 | — | 2,2 — V 


968 February 1985 


Quasi-split-sound circuit with 5,5 MHz demodulation TDA2546A 


A.F. output voltage (r.m.s. value) V6-16(rms) 450 | 600 | 810 | mV 
D.C. output voltage V6-16 — 4 — V 
Allowable d.c. load resistance at the output R6-16 27 = 7 kQ2 
Allowable a.c. load impedance at the output Z6-16 10 = — kQ 
Total harmonic distortion THD = — 1 % 
Internal de-emphasis resistance Rj5-16 a 1 — , kKQ 
Switching voltage (pin 4) 

for mute VA-16 9 ~ — V 

for a.f. on V4-16 — — 2,5 V 


Intercarrier signal-to-noise 

(measured behind the FM demodulators) 
Signal-to-weighted-noise ratio 

according to CCIR 468-2, quasi-peak 
2T/20T pulses with white bars 

(see also Fig. 4) 


at 5.5 MHz S+W/W 53 58 — dB 

at 5,742 MHz St+W/W 51 56 — dB 
6 kHz sine wave 

at 5,5 MHz S+W/W 50 53 ~ dB 

at 5,742 MHz St+W/W 50 53 — dB 


with black level (vision carrier 
modulated with sync pulses only) 
at 5,5 MHz S+W/W 60 65 — dB 


at 5,742 MHz S+W/W 58 63 _ dB 


NOTES TO THE CHARACTERISTICS 


1. Incidential phase on the vision carrier, caused by TV-transmitter, has to be less than 0,5 degrees for 
black to white transient. 
(Equivalent to S+W/W = 56 dB for 6 kHz sine wave). 
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Fig. 2 Measuring circuit for TDA2546A. 
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TDA2548 
TDA2548Q 


TELEVISION LF. AMPLIFIER AND DEMODULATOR 


GENERAL DESCRIPTION 


The TDA2548 is an i.f. amplifier and demodulator circuit for colour and black and white television 
receivers using p-n-p tuners. 
It incorporates the following functions: 


— gain-controlled wide-band amplifier, providing complete i.f. gain 

— synchronous demodulator 

— white spot inverter 

— video preamplifier with noise protection 

— a.g.c. Circuit with noise gating 

— tuner a.g.c. output (p-n-p tuners) 

— VCR switch, which switches off the video output; e.g. for insertion of a VCR playback signal. 


QUICK REFERENCE DATA 


Supply voltage V11-13 typ. 12 V 


Supply current 144 typ. 50 mA 
1.F. input voltage at f = 38,9 MHz 

(r.m.s. value) V 1-16(rms) typ. 100 uv 
Video output voltage (white at 10% of top sync) V12(p-p) typ. 2,7 V 
|.F. voltage gain control range Gy typ. 64 dB 
Signal-to-noise ratio at Vj = 10 mV S/N typ. 58 dB 


PACKAGE OUTLINES 


TDA2548 _ : 16-lead DIL; plastic (SOT-38). 
TDA2548Q: 16-lead OIL; plastic (SOT-58). 
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TDA2548 
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1 
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CONTROLLED 
16 1.F. AMPLIFIER 


- - 


VIDEO 
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video output 


SYNCHRONOUS 
DEMODULATOR 


WHITE SPOT 
INVERTER 


A.G.C. DETECTOR / 
NOISE INVERTER 


3 14 RTs et 7Z86744 
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take-over f f | 
| 
2 o 
VCR J 
T {% 
ov - (1) VCR switch can be connected 
either to ground or to+ 12 V. 


+ 
al 
NO 


Fig. 1 Block diagram. 


TDA2548 


Television i.f. amplifier and demodulator 


TDA2548Q 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage V11-13 max. 13,2 V 
Tuner a.g.c. voltage V4-13 max. 12 V 
Total power dissipation Prot max. 900 mW 
Storage temperature T stg —55 to+ 125 °C 
Operating ambient temperature Tamb —25 to +60 °C 


CHARACTERISTICS (measured in Fig. 5) 


typ. 12 V 
10,2 to 13,2 V 


The following characteristics are measured at Tamb = 25 °C; V14-13 = 12 V; f = 38,9 MHz 


Supply voltage range V11-13 


|.F. input voltage for onset of a.g.c. (r.m.s. value) V1-16(rms) Be 2 i 
Differential input impedance [21-16 | typ. ee ie 
Zero-signal output level typ. 5,95 V* 
variation. V12-13 | £0,35 V 
Top sync output level V12-13 ae ee se : ae oa 
|.F. voltage gain control range Gy typ. 64 dB 
Bandwidth of video amplifier (3 dB) B typ. 6 MHz 
Signal-to-noise ratio at V; = 10 mV S/N typ. 58 dB** 
0 
Differential gain dG oe rr : 
Q 
typ. 20 
Differential phase dy ae 10° 


* So-called ‘projected zero point’, e.g. with switched demodulator. 


es Vo black-to-white 
Oa Sa ee 
Vi(rms) at B = 5 MHz 
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TDA2548 
TDA2548Q 


CHARACTERISTICS (continued) 


: _ > 46 dB 
Intermodulation at 1,1 MHz: blue typ. 60 dB 
yellow* 4 ab 
typ. 50 dB 
ss > 46 dB 
at 3,3 MHz | typ. 54 dB 
- 3,2dB 
-10dB 


- 13,2dB 


- 30dB | spectrum for ~30dB 
| yellow 


spectrum for 
blue 


S.C. CC. PC. SC... CC. PC. 7Z66331.1 


S.C. : sound carrier level 
C.C. :chrominance carrier level with respect to top sync level 
P.C. : picture carrier level 


Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast. 
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| a | TEST SPECTRUM 
GENERATOR — ATTENUATOR F—- CIRCUIT ANALYZER 
33,4 MHz , = 
; 7276178 
C.C. N Ee +12 V 
| GENERATOR manual gain control; 
34,5 MHz adjusted for blue: V,5_43=4 V 


Fig. 3 Test set-up for intermodulation. 


ion Vo at 4,4 MHz cone ee Vo at 4,4 MHz 
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Television i.f. amplifier and demodulator 


Carrier signal at video output 


2nd harmonic of carrier at video output 


White spot inverter threshold level (Fig. 4) 
White spot insertion level (Fig. 4) 

Noise inverter threshold level (Fig. 4) 
Noise insertion level (Fig. 4) 


External video switch (VCR) switches off 
the output at: V 14-13 


V 12-13 
(V) 


™N 
pelt 


white spot inverter 
threshold level 


zero—signal level, a 6 
white level (CCIR) 


==6,6 


white spot insertion re 9 
level : 
noise insertion level — 3,8 4 
I 
top sync level -3,07 3 }-—— 
| 
noise: inverter is 2 
threshold level ' 
| 
1 
O 


TDA2548 
TDA2548Q 


Fig. 4 Video output waveform showing white spot and noise inverter threshold levels. 


Tuner a.g.c. output current range l4 
Tuner a.g.c. output voltage at 14 = 10 mA VA-13 


Tuner a.g.c. output leakage current 
V14-13 = 11V;V4.43=12V lq 


typ. 4 mV 
< 30 mV 
typ. 20 mV 
~ 30 mV 
typ. 6,6 V 
typ. 47 V 
typ. 1,8 V 
typ. 3,8 V 
< 1,1 V 
7Z76177.1 

time 

O0toi0 mA 
< 0,3 V 
< 15 uA 
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Fig. 6 Signal-to-noise ratio as a function of the input voltage (V1.76). 
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TDA2549 


LF. AMPLIFIER AND DEMODULATOR FOR MULTISTANDARD 


TV RECEIVERS 


GENERAL DESCRIPTION 


The TDA2549 is a complete i.f. circuit with a.f.c., a.g.c., demodulation and video preamplification 
facilities for multistandard television receivers. It is capable of handling positively and negatively 


modulated video signals in both colour and black/white receivers. 


Features 


@ Gain-controlled wide-band amplifier providing complete i.f. gain 
@ Synchronous demodulator for positive and negative modulation 
® Video preamplifier with noise protection for negative modulation 
@ Auxiliary video input and output (75 22) 

@ 


Video switch to select between auxiliary video input signal and demodulated video signal 


@ A.F.C. circuit with on/off switch and inverter switch 


e A.G.C. output for controlling MOSFET tuners 


QUICK REFERENCE DATA 


Supply voltage (pins 13 and 21) Vp = V13:21-3 typ. 
Supply current (pins 13 and 21) Ip = 143-91-3 typ. 


|.F. input signal at V9> =2V 


(between pins 6 and 7) Vj = V6.7 typ. 


Video output voltage at Vj =O V 
{between pins 22 and 3) 


positive modulation Vo = V22-3 typ. 

negative modulation Vo = V22-3 typ. 
Gain control range Gy typ. 
Signal-to-noise ratio at Vj = 10 mV S/N typ. 
A.F.C. output voltage swing (pin 15) V15-3 min. 
Max. tuner a.g.c. output current 

(pin 10) l10 min. 
Video bandwidth (3 dB) B typ. 


Auxillary video input voltage (pin 12) 


at Vo = 2 V (peak-to-peak value) V12-3(p-p) typ. 


Auxiliary video output impedance 


(pin 14) IZ44-3| typ. 


Auxiliary video output voltage 


(pin 14) V14-3 typ. 


PACKAGE OUTLINE 
24-lead DIL; plastic (SOT-101A). 


A.G.C. circuit for positive modulation (mean level) and negative modulation (noise gate) 


12 V 
82 mA 


50 uwV 


April 1985 


979 


980 


TDA2549 


a.f.c. 


inverter 
eo 
ed : 


a.f.c. switch 


from pin 1 POSITIVE 


Vv MODULATION s 
A.G.C. 
Sl os 
a 7 
. es A.F.C. 
Lf. a REFERENCE 
input Pe ax AMPLIFIER DEMODULATOR Pine dea 
SYNCHRONOUS re 
DEMODULATOR 
auxiliary AUXILIARY 
video input eae 
Vp 


A.G.C. eee 


sila ae PREAMPLIFIER 


INVERTER 
ae 
t 


i | | 
4 


C) 
modulation 


switch 
J; 


AMPLIFIER 


Cw 


AUXILIARY 
VIDEO OUTPUT 
AMPLIFIER 


, 7287269.1 


Oo 
pin 11 


Fig. 1 Block diagram. 
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1.F. amplifier and demodulator for multistandard TV receivers TDA2549 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pins 13 and 21) Vp 13,8 V 
Storage temperature range Tstg —25 to +125 9C 
Operating ambient temperature range Tamb —25 to+70 9C 


CHARACTERISTICS (measured in Fig. 5) 
Vp=12V; Tamb = 25 OC 


paramater symbol min. {| typ. | max. 


Supply voltage range Vp 
Supply current (pins 13 and 21) Ip 82 — mA 
|.F. input signal for Vp =2 V 

(between pins 6 and 7) Vi = V6-7 50 150 uv 
Input impedance (differential) IZ6.7| -- kQ 
Input capacitance (differential ) CE.7 _ pF 
Zero signal output level 

positive modulation V29-3 2 2,3 V 

negative modulation V22-3 4,3 V 
Top sync output level V22-3 2 2,3 V 
Gain control range Gy 74 — dB 
Signal-to-noise ratio at V; = 10 mV (note 1) S/N 57 ~- dB 
Maximum video output amplitude for positive 

modulation (peak-to-peak value) V22-3(p-p) — — V 
Bandwidth of video amplifier (3 dB) B 55 _ MHz 
Differential gain at Vp =2V dG 10 % 
Differential phase at Vp =2 V dy 2 10 % 
Residual carrier signal (r.m.s. value) V24-3(rms) 10 20 mV 


Residual second harmonic of carrier signal 
(r.m.s. value) V24-3(rms) 


April 1985 981 


TDA2549 


CHARACTERISTICS (continued) 
parameter 


A.F.C. output voltage swing 


Change of frequency required for a.f.c. 
output voltage swing of 10 V 


A.F.C. switch off for a voltage lower than: — 


A.F.C. inverter switch 
positive a.f.c. (Fig. 2) 


negative a.f.c. (Fig. 3) | 


Tuner A.G.C. 
Leakage current 


Saturation voltage | 
149 = 0,3 mA 


_ take-over point LOW 
_ take-over point HIGH 


Signal expansion at Gy = 50 dB 


Negative modulation (Fig. 4) 
white spot inverter threshold level 


white spot insertion level 
noise inverter threshold level 
noise insertion level 


Positive modulation a.g.c. detector 
reference level 


; Auxiliary video input signal for ee p) = 2 V a1 


Auxiliary video output 
output signal (note 2) 


top sync level 
output impedance 


Levels for video switches 
positive video 


negative video 
internally demodulated signal © 


auxiliary video signal 


ears a nena remanent ary Aeeemererrertnatt ner nena 


Notes to the characteristics 

Vo black-to-white. 
Vn(rms) at B= 5 MHz’ 
2. Measured in appneaticn of Fig. 5. 


4k Signal-to-noise ratio S/N = 
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1.F. amplifier and demodulator for multistandard TV receivers 


7287271 7287272 


4 -3 -2 -1 4 41 42 +3 +4 | =A 23 oy A aT 42 eS 44 
MHz 32,7 MHz MHz 38,9 MHz 
MHz MHz 
Fig. 2 A.F.C. output voltage V 745.3 Fig. 3 A.F.C. output voltage V45.3 
for positive a.f.c. for negative a.f.c. 

V22-3 
(V) 


white spot inverter ___ 4.6 
threshold level 


zero - signal level, 
white level (CCR) 


white spot insertion —_ 3 2 — 
level 


noise insertion level — 2,5 


top sync level 


noise inverter 
threshold level 


7287273.1 : 
time 


Fig. 4 Video output waveform showing white 
spot and noise inverter threshold levels. 
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APPLICATION INFORMATION 


auxiliary 
+12V i.f. input tuner a.g.c. video input 


modulation 
switch +12V- 
O) 
100 kQ 39 
(4 
330 1nF 1nF 2I2nF 
4, 7nF 
ak nF # 75.0 to pin 1 
from pin 11 100 kQ2 
iz kQ - 7, 
A7 uF oS F 22kQ2 
+ 
—— 22 pF 


TDA2549 


68Q auxiliary 
Be Sead C) video 


output 
ee 
762 
7 
video a.f.c. a.f.c. 
switch | switch inverter 
@ 
+12V 
+ 
68 uF 1,5 nF 
ac a 
video output a.f.c. output 7Z87270.1 


Fig. 5 Application diagram. 
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DEVELOPMENT DATA 


This data sheet contains advance information and 
specifications are subject to change without notice. 


TDA2555 
TDA2557 


DUAL TV SOUND DEMODULATOR CIRCUITS 


GENERAL DESCRIPTION 


The circuits incorporate two FM demodulator systems to perform the demodulator functions required 
in a dual sound carrier TV system for demodulating the sound carriers. 
The difference between TDA2555 and TDA2557 is the number of stages of the limiting amplifier. 


Eight (TDA2555) or five (TDA2557) stage limiting amplifier 
Quadrature demodulator for FM detection 

De-emphasis stage 

Output amplifier. 

Mute function for each FM demodulator 


QUICK REFERENCE DATA 


Supply voltage (pins 13 and 15) Vp typ. 12 V 
Supply current (pins 13 and 15) | Ip typ. 24,5 mA 
AF output voltage (pins 2 and 8) Vo(rms) typ. 600 mV 
Total harmonic distortion (note 1) THD < 0,1 % 
Signal to weighted noise ratio (S+N)/N _ typ. 70 dB 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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TDA2555 
TDA2557 


THD 
improvement 
(note 1) 


IF 1 


IF2 


Y— 


THD 
improvement i 
(note 1) 


a= QUADRATURE DEMODULATOR 


Fig. 1 Block diagram. 
TDA2555 with 8-stage limiting amplifier; 
TDA2557 with 5-stage limiting amplifier. 
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DEVELOPMENT DATA 


TDA2555 


Dual TV-sound demodulator circuits 


TDA2557 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pins 13 and 15) Vp max. 13,2 V 
Total power dissipation Prot max. 400 mW 
Storage temperature range Tstg —40 to + 150 °C 
Operating ambient temperature Tamb Oto +70 °C 


CHARACTERISTICS 

Vp=V413. 15-14 = 12 V; Tamb = 25 OC; fF = 5,5 MHz; fyp2 = 5,74 MHZ; fry = 1 KHZ; 
Af = + 30 kHz; 

Vi(rms) = 59 mV for TDA2555; 

Vi(rms) = 10 mV for TDA2557; 

see test circuit Fig. 3, voltages with respect to ground (pin 14), unless otherwise specified. 


Total current consumption 11315 


parameter 


LIMITING AMPLIFIER 


Maximum input voltage i“ 1-12(rms) 
16-17(rms) 
Input voltage for start of limiting 


(3 dB AF signal reduction) 


V'16-17(rms) 
TDA2557 V41-12(rms) 
V16-17(rms) 
DC voltage 
(input limiting amplifier) 
pins 11, 12, 16, 17 to 14 V; 
DC voltage 
(feedback loop) V10,18-14 


FM DEMODULATOR 


IF reference signal voltage V'3-4(rms) 
V6-7(rms) 
DC voltage V346,7-14 
AF output voltage V2.14(rms) 
V9. 
Difference of output signals ee 
V8-14 


Total harmonic distortion 
at outputs AF1 and AF2 (note 1) THD 


A.M. suppression 
at outputs AF1 and AF2, 
fry = 70 Hz; Af = + 50 kHz; 


fay = 1 kHz;m=0,3 AMS 
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CHARACTERISTICS (continued) 


FM DEMODULATOR (continued) 


Signal to noise ratio 
at outputs AF1 and AF2 
(CCIR weighted, quasi peak) (S+N)/N 


Residual | F-signal 
without deemphasis V2.8-14(rms) 


Ripple rejection 
at outputs AF1 and AF2 
f = 50 Hz to 20 kHz; 
Vi(rms) = 200 mV 


AUDIO OUTPUT STAGE 


emitter follower with 1,0 mA bias current 


DC output voltage V28-14 
External DC load resistance R2 8-14 
AC output current (note 2) —12 8-14(p-p) 
Deemphasis input resistance (note 3) R19-14 
DC voltage (deemphasis) V19-14 
Crosstalk attenuation 

f= 1 kHz (note 4) 012 21 
Crosstalk attenuation 

f = 10 kHz (note 4) 042 21 
Output impedance R2 8-14 


AF output level (Fig. 2, note 5) 
MUTE function 
Vi(rms) < 60 mV 


Switching input current 
V5-14 =9V 
V5-14 = Vp 
Internal d.c. voltage 
no mute (pin 5 not connected) 


Notes to the characteristics 


1. THD < 0,1% requires a double tuned demodulator circuit (OQ; = 20). With a single tuned circuit a 
THD of < 0,5% is possible (see Figs 1 and 3). 
2. If higher a.c. output current is required an external resistor must be applied from output (pins 2 
and 8) to ground (min. 2 kQ2) in order to improve the THD performance (=I) g<4mA). 
3. The deemphasis time constant is 50 us. 
4. Crosstalk attenuation is defined as: 
V9.14 unmodulated Vg.14 unmodulated 
012 = inion |) aaa 021 = aa es 
8 2-14 


5. In the MUTE state the a.f. output level attenuation is more than 60 dB. The MUTE function is Bly 
guaranteed for an r.m.s. value of the input voltage lower than 60 mV. See also Fig. 2. 
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DEVELOPMENT DATA 


Dual TV-sound demodulator circuits 
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DEMOD 1 
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12 


DEMOD 2 


3 4 5 8 9 10 12 
V5 -14 (V) 7281125 


Fig. 2 Mute function. 


22 nF Qp =20 


22 nF 


47 nF 


7281124 


Fig. 3 Test and application circuit. 
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QUASI-SPLIT-SOUND CIRCUIT 
WITH DUAL SOUND DEMODULATORS 


GENERAL DESCRIPTION 


The TDA2556 is a monolithic integrated circuit for quasi-split-sound processing, including two FM 
demodulators, for two carrier stereo TV receivers and VTR. 


Features 


First IF (vision carrier plus sound carrier). 

@ 3 stage gain controlled IF amplifier 

@ AGC circuit 

@ Reference amplifier and limiter amplifier for vision carrier (V.C.) processing 
@ Linear multiplier for quadrature demodulation 


Second IF (two separate channels for both FM sound signals). 
@ 4-stage-limiting amplifier 

@® Quadrature demodulator 

@ AF amplifier with de-emphasis 

@ Output buffer 

@ Muting for one or both AF outputs 


QUICK REFERENCE DATA 


Supply voltage, pin 23 Vp = V93.24 typ. 12 V 
Supply current, pin 23 Ip =l93 typ. 73 mA 
Minimum IF vision carrier 

input voltage (rms value) Vyc = V3-4 typ. 150 pV 
IF control range AGy typ. 64 dB 
AF output voltage VO 10, 15-24(rms) typ. 600 mV 


Signal-to-weighted-noise ratio 
(relative to 1 kHz; 30 kHz deviation) 
at5,5 MHz © S +W/W , typ. 58 dB 


for 2T/20T pulses with 
at 5,74 MHz | white bars S + W/W typ. 56 dB 


PACKAGE OUTLINE 
24-lead DIL; plastic (SOT-101BE). 
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BP - filter 
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eS ne 
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PROCESSING 
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7Z97064.2 


BP - filter 


SC = sound carrier at first IF 
sc1* 


SC* = sound carrier at second IF. Fig. 1 Block diagram. 


Quasi-split-sound circuit with dual sound demodulators TDA2556 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage, pin 23 Vp =V932.94 max. 13,2 V 
Supply current, pin 23 Ip = 192 max. 95 mA 
Storage temperature range T stg —25 to +150 °C 
Operating ambient temperature range Tamb Oto +70 °C 


CHARACTERISTICS 


Vp = V93.94 = 12 V; Tamb = 25 OC; measured at fy¢ = 38,9 MHz, fgc1 = 33,4 MHz, 

foc? = 33,158 MHz. 

Vision carrier (V.C.) modulated with different video signals (see below); modulation depth 100% 
(proportional to 10% residual carrier). 

Vision carrier amplitude: VyC(rms) = 10 mV. 

Vision-to-sound carrier ratios: VC/SC1 = 13 dB, VC/SC2 = 20 dB. 

Sound carrier (SC1, SC2) modulated with f = 1 kHz and deviation Af = + 30 kHz. 

For measuring circuit see Fig. 2; unless otherwise specified. 


Supply (pin 23) 
Supply voltage | Vp = V23.24 
Supply current Ip = 192 


First IF amplifier 


Input voltage for start of gain control 


(intercarrier signals —3 dB) Vvc = V3-4 (rms) 
Input voltage for end of gain control 

(intercarrier signals + 1 dB) Vvc = V3-4 (rms) 
Gain control range AGy 
Control voltage range (see Fig. 6) V5.24 
Input resistance (differential) R34 
Input capacitance (differential) C2.4 


Intercarrier signal 
Output voltage; 5,5 MHz (SC1*) V19-24(rms) 
Output voltage; 5,742 MHz (SC2*) V6-24(rms) 


Output voltage d.c. (emitter follower 
with minimum 1,5 mA bias current) V6-24/19-24 


Allowable d.c. load resistance R6-24/19-24 
Second I F 

Input voltage for start of limiting V8-24/17-24(rms) 
Maximum input voltage V8.24/17-24(rms) 
Voltage level d.c. V7-24/18-24 
Voltage level d.c. V9-24/16-24 


February 1986 993 


TDA2556 


CHARACTERISTICS (continued) 


parameter unit 
Second IF (continued) 

AF output voltage V10-24/15-24 mV 
Output voltage d.c. (emitter follower 

with 1,0 mA bias current) V10-24/15-24 V 
External d.c. load resistance R10-24/15-24 kQ 
External a.c. load current (note 5) 110/15 mA 
Total harmonic distortion 

of V10-24/15-24 (note 3) THD % 

(note 4) THD % 
AM suppression; fany = 1 kHz, 

M = 0,3; fey = 70 Hz; 

f = +50 kHz (note 2) dB 
Crosstalk attenuation (note 2) dB 
S/N ratio (second IF) (note 2) 

f= 1 kHz; f=+50kHz dB 
Mute (see Fig. 4) 

Switching voltage for: 

demodulator 1 ON V 

demodulator 1 OFF V 

demodulator 2 ON V 

demodulator 2 OFF V 
Input current LA 
Input d.c. potential V 
AF signal performance, weighted 
S/N ratio at audio outputs, pins 10, 15; 

V3-4 = 20 mV rms weighted 

according to CCIR 468-2, 

quasi-peak, (see note 1) 

(a) 2T/20T pulse with white bars 

(see also Fig. 5) 
at 5,5 MHz (S + W)/W dB 
at 5,74 MHz (S + W)/W dB 

(b) 6 KHz sine wave 

at 5,5 MHz | (S + W)/W dB 
at 5,74 MHz (S + W)/W dB 

(c) black level (sync pulses only) 

at 5,5 MHz (S + W)/W dB 


at 5,74 MHz (S + W)/W | dB 
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Quasi-split-sound circuit with dual sound demodulators TDA2556 
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Fig. 2 Application diagram (tqdeemph = Rext - Cext) 
(Input transformer “IF in” only for testing) 


TDA2556 
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Fig. 3 Distortion improvement (see note 3 and 4). 
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DEMOD 1 7Z293012.1 


10 12 
V20—24 (V) 


7Z97062.1 
3 4 5 8 9 10 12 0 100 
Vo9—24 (V) black grey white 
video modulation (%) 
Fig. 4 Mute function. Fig. 5 Signal to weighted noise ratio 


depending on video modulation. 


7Z93013.1A 


10mV 100 mV Vvc 1V 


Fig. 6 Control voltage at pin 5 as a function of the input voltage Vyc = V3-4(rms)- 


Notes to the characteristics 


—_ 


. Incidential phase on the vision carrier, caused by the TV transmitter, has to be less than 0,5 degrees 

for black and white transient; this is equivalent to S + W/W = 56 dB for a 6 kHz sine wave. 

Input signal second IF Vg.94/17-24 = 10 mVrms. 

. THD value is valid for ceramic bandpass filters of SC* and single resonance circuits at pins 11 and 
12 and pins 13 and 14. 

. THD value is valid for LC bandpass filters of SC* and double resonance circuits at pins 11 and 12 
and pins 13 and 14. 

_ If higher a.c. output current is required an external resistor has to be applied from output (pins 10 
and 15) to ground (minimum 2 k{2) in order to improve the THD performance. 


WN 


aes 


oO 
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SYNCHRONIZATION CIRCUIT 
WITH VERTICAL OSCILLATOR AND DRIVER STAGES 


GENERAL DESCRIPTION 


The TDA2577A separates the vertical and horizontal sync pulses from the composite TV video signal 
and uses them to synchronize horizontal and vertical oscillators. 


Features 

@ Horizontal sync separator and noise inverter 

@ Horizontal oscillator 

@ Horizontal output stage 

@ Horizontal phase detector (sync to oscillator) 

@ Time constant switch for phase detector (fast time constant during catching) 

@ Slow time constant for noise only conditions 

@ Time constant externally switchable (e.g. fast for VCR) 

® Inhibit of horizontal phase detector and video transmitter identification circuit during vertical 


oscillator flyback 

Second phase detector (y2) for storage compensation of horizontal deflection stage 

Sandcastle pulse generator (3-levels) 

Video transmitter identification circuit 

Stabilizer and supply circuit for starting the horizontal oscillator and output stage directly from the 
mains rectifier 

Duty factor of horizontal output pulse is 50% when flyback pulse is absent 

Vertical sync separator 

Bandgap 6,5 V reference voltage for vertical oscillator and comparator 

Synchronized vertical oscillator/sawtooth generator (synchronization inhibited when no video 
transmitter is detected) 

Internal circuit for 3% parabolic pre-correction of the oscillator/sawtooth generator. Comparator 
supplied with pre-corrected sawtooth and external feedback input 

Vertical comparator with internal 3% pre-correction circuit for vertical oscillator/sawtooth generator 
Vertical driver stage 

Vertical blanking pulse generator with external adjustment of pulse duration (50 Hz: 21-lines: 
60Hz: 17 lines) 

Vertical guard circuit 


QUICK REFERENCE DATA 


Supply 
Minimum current required to start horizontal 

oscillator and output stage (pin 16) 46 > 45 mA 
Main supply voltage (pin 10) Vp=V19.9 =+‘typ. 12 V 
Supply current IpP=119 typ. 55 mA 
Input signals 
Sync pulse input voltage (peak-to-peak value; negative-going) V5-9(p-p) 0,15to1 V 
Output signals 
Horizontal output pulse (open collector) at 144 =40 mA V11-9 < 0,5 V 
Vertical output pulse (emitter-follower) at 14 = 10 mA Vi9 e AV 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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Fig. 1 Block diagram. 


Synchronization circuit with vertical oscillator and driver stages 
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I GROUND TDA2577A SUPPLY SWITCH 10 oa | 
7Z86905.1 


TDA2577A 


Fig. 2 TDA2577A 
circuit diagram. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (1EC 134) 


Start current (pin 16) 
Supply voltage (pin 10) 
Total power dissipation 
Storage temperature range 


Operating ambient temperature range 


THERMAL RESISTANCE 


From junction to ambient in free air 


CHARACTERISTICS 


l16 


Vp =V10-9 


Prot 
T stg 
Tamb 


Rth j-a 


146 = 5 MA; Vp = 12 V; Tamb = 25 OC; unless otherwise specified 


Supply 
Supply current at pin 16 


Stabilized supply voltage (pin 16) 
Supply current (pin 10) 


Supply voltage (pin 10) 


Video input (pin 5) 


Top-sync level 

Sync pulse amplitude (peak-to-peak value) (note 1) 
Slicing level 

Delay between video input and detector output 
Noise gate (pin 5) 


Switching level 


First control loop (sync to oscillator; pin 8) 
Holding range 


Catching range 


Control sensitivity video with respect to 
oscillator, burst key and flyback pulse 


for slow time constant 
for fast time constant 
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V5.9 


V5-9(p-p) 


a 


V5-9 


Af 
Af 


max. 8 
max. 13,2 
max. 1,1 
—55 to + 150 
—25 to + 65 
typ. 50 
45to8 

typ. 8,7 
8,0 to9,5 
typ. 55 
< 70 
typ. 12 
10 to 13,2 
typ. 3,1 
1,5 to 3,75 
typ. 0,6 
0,15 to 1 

typ. 50 
35 to 65 

typ. 0,35 
typ. 0,7 
< 1 
typ. + 800 
typ. + 800 
+600 to + 1100 
typ. 1 
typ 2,/5 


W 
oC 
oC 


K/W 


kHz/ps 
kHz/us 


Synchronization circuit with vertical oscillator and driver stages 


Second control loop (horizontal output to flyback; pin 14) 


Control sensitivity ; static (see note 2) 
Control range 


Controlled edge 


Phase adjustment (via 2nd control loop; pin 14) 
Control sensitivity 


Maximum permissible control current 


Horizontal oscillator (pin 15) 

Frequency (no sync) 

Frequency spread (Cog¢ = 3,3 NF; Rose = 24 kQ) 

Frequency deviation between starting point of 
Output signal and stabilized condition 


Temperature coefficient 


Horizontal output (pin 11) 
Output voltage; high level 
Voltage at which protection starts 


Output voltage; low level 
start condition at 144 = 10mA 


normal condition at 144 =40 mA 


Duty factor of output signal during 
starting (no phase shift; voltage at pin.11 low) 


Duty factor of output signal 
without flyback pulse 


Controlled edge 


Duration of output pulse (see Fig. 3) 


Sandcastle output pulse (pin 17) 


Output voltage during: 
burst key 


horizontal blanking 


vertical blanking 


Pulse duration 


burst key 


horizontal blanking 


vertical blanking 
for 50 Hz application (—I49 : 0 to 0,1 mA) 
for 60 Hz application (—l49 : typ. 0,2 mA) 


Atg/Ato 


tq 
negative 


+14 


fosc 
Afosc 


Afosc 


TC 


V11-9 


V11-9 


negative 


TDA2577A 


typ 400 
1 to 50 

typ. 25 
< 60 
typ. 15625 
= 4 
typ. 6 
< 8 
typ. 1:°107% 
< 13,2 
13 to 15,8 
typ. 0,3 
ie 0,5 
typ. 0,3 
< 0,5 
typ. 65 
typ. 50 
47 to 57 

td ttg + 2,5 
Pe 10 
typ. 4,6 
4,2to5 

typ. 2,5 
2to3 

typ. 3,7 
3,3 to 4,1 


flyback pulse (see note 3) 


21 
17 


s/s 
Us 


UA/us 
pA 


US 


lines 
lines 
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CHARACTERISTICS (continued) 


Delay between the start of the sync at the video 


- typ. 5,2 
input and the rising edge of the burst key pulse t9 Ve ae 


48to5,6 us 
Delay between the start of the sync and the 


trailing edge of the burst key ! to typ. 8,8 us 


8,1 to 9,3 pus 


Coincidence detector; video transmitter identification circuit; 
time constant switches (pin 18); see also Fig. 2 


Detector output current + 142g typ. 300 wA 
Voltage during noise (note 4) V 48.9 typ. 0,3 V 
Voltage level for in-sync condition V18-9 typ. 7,5 V 
Switching level slow to fast V18-9 se 2 to ae ‘ 
Switching level typ 19 V 
mute function active; p41 fast to slow V 18-9 4 0 to 14 V 
vertical period counter 
; typ. 0,12 V 
3 periods fast V'18-9 0,08 to 0,16 V 
Switching level slow to fast (locking) typ 17 Vv 
mute function inactive V18-9 4 5 to 19 V 
Switching level fast to slow (locking) V18-9 ais 7 to ae : 
Switching level for VCR (fast time constant) typ 86 V 
without mute function V18-9 ‘8 2 to 90 V 
Video transmitter identification output (pin 13) 
Output voltage active (no sync) at 143 =1mA V 43-9 ] 7 
7 = = 7 V 
Output voltage active (no sync) at 173 =5mA V 13-9 £Vp 10 V 
Output voltage inactive V 13-9 - 2 \ 
VCR switching (pin 13) 
Input current for fast time constant typ 06 mA 
phase detector »1, with mute function active 143 0 dee 08 ok 
Flyback input pulse (pin 12) 
Switching level V 42-9 typ. 1 V 
Input current lq9 0,2 to4 mA 
Input pulse amplitude (peak-to-peak value) V1 2-9(p-p) < 12 V 
Input resistance R 42-9 typ. 2,1 k&2d 
Delay time of sync pulse (measured in 4) 
to flyback at switching level; tg) = 12 us 
(see also note 2 and Fig. 4) to typ. 1,3 us 
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Duration of vertical blanking pulse (pin 12) 


Required input current (negative) 


aes typ. 0,2 mA 

for 50 Hz application; 21 lines blanking —l49 sh 1Sto< 03 en 

for 60 Hz application; 17 lines blanking —l49 < 0,1 mA 
Maximum allowed input current —l19 < 0.4 mA 
Vertical sawtooth generator (pin 3) 
Vertical frequency (no sync) fo typ. 46 Hz 
Frequency spread (Cocce = 680 nF; Rog = 187 kKQ;at+26V) = Af, < 4% 
Synchronization range typ. 22 % 
Input current at V3.9 =6 V Iz = 2 UA 
Frequency shift for Vp = 10 to 13 V Af, G 0,2 % 
Temperature coefficient TG typ. 1°10°7* K-! 
Comparator (pin 2) 7 

typ. 4,4 

Input voltage; d.c. level V9.9 ¥P 40 to A8 V 

a.c. level (peak-to-peak value) V2-9(p-p) __tYP. 1,5 V 
Input current at V9.9 =6 V D) < 2 WA 
Sawtooth internal pre-correction (parabolic convex) typ. 3 % 
Vertical output stage; emitter follower (pin 1) 
Output voltage at 14 = 10 mA V1-9 uP 32 bi 7 
Output current 4 < 20 mA 
Vertical guard circuit 
Activating voltage levels (vertical blanking level is 2,5 V) 

switching level low V9.9 *YD: 27 to3 : 

switching level high V2.9 WP Se oe i 


0,4 to 6,3 


Notes to characteristics 


1. Up to 1 V peak-to-peak the slicing level is constant; at amplitudes exceeding 1 V peak- to-peak the 
slicing level will increase. 
2. tq = delay between negative transient of horizontal output pulse and the rising eugee of the flyback 
as 
= delay between the rising edge of the flyback pulse and the start of the current in oe (pin 8). 
3. he duration of the flyback pulse is measured at the input switching level, which is aeOus 1 V (te). 
4. Depends on d.c. level at pin 5; value given applicable for V5.9 ~ 5 V. : 
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in-sync condition 
slow ¥ 4 fast VCR mode; 
«<— without mute function 


<«— normal mode 


Vig-g 


=< ¥; slow 
~.4 fast VCR mode ; 
1 


with mute function 


4 fast —» 


mute in —» 


noise only 7Z86170.1 


Fig. 3 Voltage levels at pin 18 (V79.9). 


APPLICATION INFORMATION 


The TDA2577A generates the signal for driving the horizontal deflection output circuit. It also contains 
a synchronized vertical sawtooth generator for direct drive of the vertical deflection output stage. 


The horizontal oscillator and output stage can start operating on a very low supply current (14g 24,5 mA), 
which can be taken directly from the mains rectifier. Therefore, it is possible to derive the main supply 
(pin 10) from the horizontal deflection output stage. The duty factor of the horizontal output signal 

is about 65% during the starting-up procedure. After starting-up, the second phase detector (y9) is 
activated to control the timing of the negative-going edge of the horizontal output signal. 


A bandgap reference voltage (6,5 V) is provided for supply and reference of the vertical oscillator and 
comparator stage. | : 


The slicing level of the horizontal sync separator is independent of the amplitude of the sync pulse at 
the input. The resistor between pins 6 and 7 determines its value. A 4,7 kQ resistor gives a slicing level 
at the middle of the sync pulse. The nominal top sync level at the input is 3,1 V. The amplitude 
selective noise inverter is activated at a level of 0,7 V. 


Good stability is obtained by means of the two control loops. In the first loop, the phase of the 

horizontal sync signal is compared with a waveform of which the rising edge refers to the top of the 
horizontal oscillator signal. In the second loop, the phase of the flyback pulse is compared with another 
reference waveform, the timing of which is such that the top of the flyback pulse is situated symmetrically 
on the horizontal blanking interval of the video signal. Therefore the first loop can be designed for a good 
noise immunity, whereas the second loop can be as fast as desired for compensation of switch-off delays 

in the horizontal output stage. 


The first phase detector is gated with a pulse derived from the horizontal oscillator signal. This gating 
(slow time constant) is switched off during catching. Also, the output current of the phase detector is 
increased fivefold, during the catching time and VCR conditions (fast time constant). The first phase 

detector is inhibited during the retrace time of the vertical oscillator. 


The in-sync, out-of-syne or no video condition is detected by the video transmitter identification/coin- 
cidence detector circuit (pin 18). The voltage on pin 18 defines the time constant and gating of the first 
phase detector. The relationship between this voltage and the various switching levels is shown in Fig. 3. 
The complete survey of the switching actions is given in Table 1. 
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APPLICATION INFORMATION (continued) 
Table 1 Switching levels at pin 18. 


first phase detector »4 


voltage at mute output receiving conditions 
pin 18 time constant at pin 13 
— slow fast | 
75V video signal detected | 
7,5 to 3,5 V x video signal detected | 
3,5to 1,2 V x video signal detected 
1,2to0,1 V X noise only 
0,1to 1,7 V Xx new video signal detected | 
1,7 to5,0 V xX horizontal oscillator locked 
VCR playback with mute function 
5,0 to 7,5 V xX horizontal oscillator locked 
x VCR EDeyeace without mute en 


Where: * = 3 vertical periods. 


The stability of displayed video information (e.g. channel number), during noise only conditions, is 
improved by the first phase detector time constant being set to slow. 


The average voltage level of the video input on pin 5 during noise only conditions should not exceed 
5,5 V otherwise the time constant switch may be set to fast due to the average voltage level an pin 

18 dropping below 0,1 V. When the voltage on pin 18 drops below 100 mV a counter is activated 

which sets the time constant switch to fast, and not gated for 3 vertical periods. This condition occurs 
when a new video signal is present at pin 5. When the horizontal oscillator is locked the voltage on pin 18 
increases. Nominally a level of 5 V is reached within 15 ms (1 vertical period). The mute switching level 
of 1,2 V is reached within 5 ms (Cg = 47 nF). If the video transmitter identification circuit is required 
to operate under VCR playback conditions the first phase detector can be set to fast by connecting a 
resistor of 180 k{2 between pin 18 and ground. Also a current of 0,6 mA into pin 13 sets the first phase 
detector to fast without affecting the mute output function (active HIGH with no video signal detected). 
For VCR playback without mute function, the first phase detector can be set to fast by connecting a 
resistor of 1 kQ, to the supply (pin 10). 


The supply for the horizontal oscillator (pin 15) and horizontal output stage (pin 11) is derived from the 
voltage at pin 16 during the start condition. The horizontal output signal starts at a nominal supply cur- 
rent into pin 16 of 3,8 mA, which will result in a supply voltage of about 5,5 V (for guaranteed operation 
of all devices 14g > 4,5 mA). It is possible that the main supply voltage at pin 10 is O V during starting, so 
the main supply of the IC can be taken from the horizontal deflection output stage. The start of the 
other iC functions depends on the value of the main supply voltage at pin 10. At 5,5 V all IC functions 
start operating except the second phase detector (oscillator to flyback pulse). The output voltage of the 
second phase detector at pin 14 is clamped by means of an internally loaded n-p-n emitter follower. 
This ensures that the duty factor of the horizontal output signal (pin 11) remains at about 65%. The 
second phase detector will close if the supply voltage at pin 10 reaches 8,8 V. At this value the supply 
current for the horizontal oscillator and output stage is delivered by pin 10, which also causes the 
voltage at pin 16 to change to a stabilized 8,7 V. This change switches off the n-p-n emitter follower 

at pin 14 and activates the second phase detector. The supply voltage for the horizontal oscillator will, 
however, still be referred to the stabilized voltage at pin 16, and the duty factor of the output signal 

at pin 12 is at the value required by the delay at the horizontal deflection stage. Thus switch-off delays 
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in the horizontal output stage are compensated. When no horizontal flyback signal is detected the duty 
factor of the horizontal output signal is 50%. 7 


Horizontal picture shift is possible by externally charging or discharging the 47 nF capacitor connected 
to pin 14. 


The IC also contains a synchronized vertical oscillator/sawtooth generator. The oscillator signal is 
connected to the internal comparator (the other side of which is connected to pin 2), via an inverter 
and amplitude divider stage. The output of the comparator drives an emitter-follower output stage at 
pin 1. For a linear sawtooth in the oscillator, the load resistor at pin 3 should be connected to a voltage 
source of 26 V or higher. The sawtooth amplitude is not influenced by the main supply at pin 10. The 
feedback signal is applied to pin 2 and compared to the sawtooth signal at pin 3. For an economical 
feedback circuit with less picture bounce the sawtooth signal is internally precorrected by 3% (convex) 
referred to pin 2. The linearity of the vertical deflection current depends upon the oscillator signal at 
pin 3 and the feedback signal at pin 2. 


Synchronization of the vertical oscillator is inhibited when the mute output is present at pin 13. 


To minimize the influence of the horizontal part on the vertical part a6,5 V bandgap reference source 
is provided for supply and reference of the vertical oscillator and comparator. 


The sandcastle pulse, generated at pin 17, has three different voltage levels. The highest level (11 V) 
can be used for burst gating and black level clamping. The second level (4,6 V) is obtained from the 
horizontal flyback pulse at pin 12 and used for horizontal blanking. The third level (2,5 V) is used for 
vertical blanking and is derived by counting the horizontal frequency pulses. For 50 Hz the blanking 
pulse duration is 21 lines and for 60 Hz it is 17 lines. The blanking pulse duration is set by the negative 
voltage value of the horizontal flyback pulse at pin 12. 


The IC also incorporates a vertical guard circuit, which monitors the vertical feedback signal at pin 2. 

If this level is below 3 V or higher than 5,8 V, the guard circuit will insert a continuous level of 2,5 V 

into the sandcastle output signal. This will result | in complete blanking of the screen if the sandcastle 
pulse is used for blanking in the TV set. 
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APPLICATION INFORMATION (continued) 


video signal 
(pin 5) 


¥, detector 
output current 
ee ty =H] 0,35 us 


horizontal 
oscillator signal 
(pin 15) 


horizontal 
output signal 


(pin 11) 


= 
switch- off delay __ ; 


horizontal output stage 


flyback pulse 


{pin 12) Oy att he ee oe 

¥ detector - 

output current ——_ | L— 

(pin 14) ae cert 
=11V 

sandcastle 

pulse aw 

(pin 17) horizontal blanking —» ~4,5V 


fenton 


i 12 us - 


hfe ses : 
bane = 149 20,1 mA: 21 lines | 7z86171.3 


—142. <<0,1mA: 17 lines 


Fig. 4 Timing diagram of the TDA2577A. 
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horizontal 
flyback sandcastle pulse 
horizontal / \ ee L 
+12V drive mute ozs aid 
>0,2mA ST a 
<4,0mA 


0 v f, adj. 
f, adj. (horizontal) vertical vertical 
(vertical) feedback drive 
‘, 
video + from pin 9 


TDA3651 7286168.2 


Fig. 5 Typical application circuit diagram; for combination of the TDA2577A with the TDA3651 see 
Fig. 7. 


33 kQ 
+12V 
to pin 180 kQ 
140 «C+ | 147 ka 
TDA2577A 
“id 7Z286167.1 


Fig. 6 Circuit configuration at pin 14 for phase adjustment. 
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APPLICATION INFORMATION (continued) 


TDA3651 


10 nF 


390pF 


i kQ 
| VERTICAL (*) 


vertical drive DEFLECTION BAX12A 


(from pin 1 TDA2577A) COILS 
AT1236/20 47 nF 


— 220uF 


i 


a7 Ks 1K) a +26V 
linearity f 18kQ es 
vertical feedback shift 
ug +] 1000uF 
(pin 2 TDA2577A) 3,9 nF — 6 8yF = 7Z86902.1A 
; (16 V) 
T ll 27kQL 
1002 ] 120 
amplitude 


‘f 7 


Fig. 7 Typical application circuit diagram of the TDA3651 (vertical output), when used in combination 
with the TDA2577A (90° application). 
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SYNCHRONIZATION CIRCUIT 
WITH VERTICAL OSCILLATOR AND DRIVER STAGES 


GENERAL DESCRIPTION 


The TDA2578A separates the vertical and horizontal sync pulses from the composite TV video signal 
and uses them to synchronize horizontal and vertical oscillators. 


Features 

@ Horizontal sync separator and noise inverter 

@ Horizontal oscillator 

@® Horizontal output stage 

® Horizontal phase detector (sync to oscillator) 

@ Time constant switch for phase detector (fast time constant during catching) 

@ Slow time constant for noise only conditions 

@® Time constant externally switchable (e.g. fast for VCR) 

@ {nhibit of horizontal phase detector and video transmitter identification circuit during vertical 


oscillator flyback 

Second phase detector (y3) for storage compensation of horizontal deflection stage 
Sandcastle pulse generator (3-levels) 

Video transmitter identification circuit 

Stabilizer and supply circuit for starting the horizontal oscillator and output stage directly from the 
mains rectifier 

Duty factor of horizontal output pulse is 50% when flyback pulse is absent 
Vertical sync separator 

Bandgap 6,5 V reference voltage for vertical oscillator and comparator 
Synchronized vertical oscillator/sawtooth generator 

(synchronization inhibited when no video transmitter is detected) 

Internal circuit for 6% parabolic pre-correction of the oscillator/sawtooth generator. Comparator 
supplied with pre-corrected sawtooth and external feedback input 

Vertical driver stage 

Vertical blanking pulse generator 

50/60 Hz detector 

50/60 Hz identification output 

Automatic amplitude adjustment for 60 Hz 

Automatic adjustment of blanking pulse duration 

(50 Hz: 21 lines; 60 Hz: 17 lines) 

Vertical guard curcuit 


QUICK REFERENCE DATA 


Supply 
Minimum current required to start horizontal 

oscillator and output stage (pin 16) | l16 > 4,5 mA 
Main supply voltage (pin 10) Vp=Vi0.9 _ typ. 12 V 
Supply current Ip=140 typ. 55 mA 
Input signals 
Sync pulse input voltage (peak-to-peak value; negative-going) V5-9(p-p) 0,15to1 V 
Output signals 
Horizontal output pulse (open collector) at 144 =40 mA V11-9 < 05 V 
Vertical output pulse (emitter-follower) at 11 =10mA V1-9 > 4 V 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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Fig. 1 Block diagram. 
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Fig. 2 TDA2578A 
circuit diagram. 


March 1986 


1013 


1014 


TDA2578A 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) | 
l16 

Vp = V10-9 
Prot 

T stg 

Tamb 


Start current (pin 16) 
Supply voltage (pin 10) 
Total power dissipation 
Storage temperature range 


Operating ambient temperature range 


THERMAL RESISTANCE 


From junction to ambient in free air 


CHARACTERISTICS 


Rth j-a 


1146 = 5 MA; Vp = 12 V; Tamb = 25 OC; unless otherwise specified 


Supply 
Supply current at pin 16 


Stabilized supply voltage (pin 16) 
Supply current (pin 10) 
Supply voltage (pin 10) 


Video input (pin 5) 


Top-sync level 
Sync pulse amplitude (peak-to-peak value) (note 1) 


Slicing level 

Delay between video input and detector output 
Noise gate (pin 5) 

Switching level 

First control loop (sync to oscillator; pin 8) 
Holding range 

Catching range 


Control sensitivity video with respect to 
oscillator, burst key and flyback pulse 


for slow time constant 
for fast time constant 


March 1986 


V5-9 


V5-9(p-p) 


t 


V5-9 


Af 


Af 


max. 8 
max. 13,2 
max. 1,1 
—55 to + 150 
—25to +65 
typ. 50 
4,5 to8 

typ. 8,7 
8,0 to 9,5 
typ. 55 
<< 70 
typ. 12 
10 to 13,2 
typ. 3,1 
1,5 to 3,75 
typ. 0,6 
0,15 to 1 

typ. 50 
35 to 65 

typ. 0,35 
typ. 0,7 
< 1 
typ. + 800 
typ. + 800 
+600 to +1100 
typ. 1 


typ. 2,75 


K/W 


kHz/us 
kHz/us 


Synchronization circuit 


with vertical oscillator and driver stages 


Second control loop (horizontal output to flyback; pin 14) 


Control sensitivity; static (see note 2) 
Control range 


Controlled edge 


Phase adjustment (via 2nd control loop; pin 14) 
Control sensitivity 


Maximum permissible control current 


Horizontal oscillator (pin 15) 
Frequency (no sync) 
Frequency spread (Coc = 3,3 NF; Rogge = 24 kQ; no sync) 


Frequency deviation between starting point of 
output signal and stabilized condition 


Temperature coefficient 


Horizontal output (pin 11) 
Output voltage; high level 
Voltage at which protection starts 


Output voltage; low level 
start condition at 144 =10 mA 


normal condition at 144 =40 mA 
Duty factor of output signal during 

starting (no phase shift) 17g = 4 mA (voltage at pin 11 low) 
Duty factor of output signal 

without flyback pulse 
Controlled edge 


Duration of output pulse (see Fig. 4) 


Sandcastle output pulse (pin 17) 


Output voltage during: 
burst key 


horizontal blanking 


vertical blanking 


Pulse duration 
burst key 


horizontal blanking 


vertical blanking 
at 50 Hz. 
at 60 Hz 


Atg/Ato 


tq 
positive 


positive 


typ. 


typ. 
< 


typ. 
— 


typ. 


TDA2578A 


400 wus/us 


1 to 45 us 


1°10 K" 


13,2 


13 to 15,8 


0,5 


V 
V 
03 V 
V 
0,3 V 
05 V 
65 % 


50 % 
45to 55 % 


tq + horizontal flyback pulse 


typ. 


10 

4,6 
42to5 
2,5 

2 to 3 


<= = 


— 3,7 us 
3,3 to 4,1 us 


flyback pulse (see note 3) 


21 lines 
17 lines 
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CHARACTERISTICS (continued) 
Delay between the start of the sync at the video 


typ. 5,2 ws 
input and the rising edge of the burst key pulse t9 YP A8to56 as 
Delay between start of sync and 
ailing edge of burst ne t2 we ape 
8,1 to 9,3 ps 
Coincidence detector; video transmitter identification circuit; 
time constant switches (pin 18); see also Fig. 3 
Detector output current tl1g typ. 300 wA 
Voltage during noise (note 4) V18-9 typ. 03 V 
Voltage level for in-sync condition V18-9 typ. 7,5 V 
Switching level slow to fast V 18-9 — 546 ae 
Switching level = typ. 12 V 
mute function active; »1 fast to slow V18-9 10to14 Vv 
vertical period counter 
; typ. 0,12 V 
3 periods fast V18-9 nos 100.16 V 
Switching level slow to fast (locking) ie. 17 V 
mute function inactive V 18-9 15t019 V 
Switching level fast to slow (locking) V13-9 7, 7 to a 
Switching level for VCR (fast time constant) 
; ; typ. 8,6 V 
without mute function V 18-9 821090 V 
Video transmitter identification output (pin 13) 
i 05 V 
Output voltage active (no sync) at 143 =1mA V 13-9 typ. 03 V 
Sink current active (no sync) 143 < 5 mA 
Output current inactive (svnc: 50 Hz) 113 < 1 yA 
50/60 Hz identification (pin 13) 
R13 = 15 kQ to + 12 V (note 5) 
at f = 50 Hz (in sync condition) V13-9 typ. Vi19g9 V 
at f = 60 Hz (in sync condition) V 13-9 nee 79 a 
Fiyback input pulse (pin 12) 
Switching level ee V12-9 typ. 1V 
Input current 42 0,2to4 mA 
Input pulse amplitude (peak-to-peak value) V12-9(p-p)  < 12 V 
Input resistance R12.9 typ. 2,7 kQ 
Delay time of sync pulse (measured in y4 ) 
to flyback at switching level; tr) = 12 us 
(see also note 2 and Fig. 4) to typ. 1,3 ps 
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with vertical oscillator and driver stages 


Vertical sawtooth generator (pin 3) 


Vertical frequency (no sync) f typ. 46 Hz 
Frequency spread (Cocc = 680 nF; 

Rose = 187 kX2; at + 26 V) Afs < 4% 
Synchronization range (note 6) typ. 33 % 
Input current at V3.9 =6V I3 a 3 yA 
Frequency shift for Vp = 10 to 13 V Af. A 0,2 % 
Temperature coefficient TC tV¥oc Rete 1 


Comparator (pin 2) 


typ. 44V 
Input voltage; d.c. level V9.9 = 40 to A8 V 
a.c. level (peak-to-peak value) V2-9(p-p) typ. 038 V 
Input current at V7. g=6V lp = 2 uA 
Sawtooth internal pre-correction (parabolic convex) typ. 6 % 
Vertical output stage; emitter follower (pin 1) 
3,6 V 
Output voltage at 11 = 10mA V1.9 mp 22t05 V 
Output current 4 < 20 mA 
Vertical guard circuit 
Activating voltage levels (vertical blanking level is 2,5 V) typ. 3,35 V 
switching level low V2.9 30t037 V 
switching level high V9.9 oe on oe ¥ 


Notes to characteristics 


1. Up to 1 V peak-to-peak the slicing level is constant; at amplitudes exceeding 1 V peak-to-peak the 
slicing level will increase. 


2. tq = delay between positive transient of horizontal output pulse and the rising edge of the flyback 
pulse. 
to = delay between the rising edge of the flyback pulse and the start of the current in v4 (pin 8). 


. The duration of the flyback pulse is measured at the input switching level, which is about 1 V (t¢y). 
. Depends on d.c, level at pin 5; value given applicable for V5.9 ~ 5 V. 

. For 60 Hz a p-n-p emitter clamp is activated. 

. When fy = 46 Hz the 50/60 Hz detector switches over to 60 Hz; video input signal at pin 5 ~ 55 Hz. 


Oo oo PB W 
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in-sync condition 
slow Y4 fast VCR mode; 
<— without mute function 


<— normal mode 


Vig-9 


=< 4 slow 
9 4 fast VCR mode ; 


with mute function 


? 4 fast —» 


mute in —» 


noise only 7Z86170.1 


Fig. 3 Voltage levels at pin 18 (V49.9). 
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Synchronization circuit TDA25/78A 


with vertical oscillator and driver stages 


APPLICATION INFORMATION 


The TDA2578A generates the signal for driving the horizontal deflection output circuit. It also contains 
a synchronized vertical sawtooth generator for direct drive of the vertical deflection output stage. 


The horizontal oscillator and output stage can start operating on avery low supply current (14g 24,5 mA), 


which can be taken directly from the mains rectifier. Therefore, it is possible to derive the main supply 
(pin 10) from the horizontal deflection output stage. The duty factor of the horizontal output signal 

is about 65% during the starting-up procedure. After starting-up, the second phase detector (9) is 
activated to control the timing of the positive-going edge of the horizontal output signal. 


A bandgap reference voltage (6,5 V) is provided for supply and reference of the vertical oscillator and 
comparator stage. 


The slicing level of the horizontal sync separator is independent of the amplitude of the sync pulse at 
the input. The resistor between pins 6 and 7 determines its value. A 4,7 kQ2 resistor gives a slicing level 
at the middle of the sync pulse. The nominal top sync level at the input is 3,1 V. The amplitude 
selective noise inverter is activated at a level of 0,7 V. 


Good stability is obtained by means of the two control loops. In the first loop, the phase of the 
horizontal syne signal is compared with a waveform of which the rising edge refers to the top of the 
horizontal oscillator signal. In the second loop, the phase of the flyback pulse is compared with 

another reference waveform, the timing of which is such that the top of the flyback pulse is situated 
symmetrically on the horizontal blanking internal of the video signal. Therefore the first loop can be 
designed for a good noise immunity, whereas the second loop can be as fast as desired for compensation 
of switch-off delays in the horizontal output stage. 


The first phase detector is gated with a pulse derived from the horizontal oscillator signal. This gating 
(slow time constant) is switched off during catching. Also, the output current of the phase detector 

is increased fivefold, during the catching time and VCR conditions (fast time constant). The first phase 
detector is inhibited during the retrace time of the vertical oscillator. 

The in-sync, out-of-syne or no video condition is detected by the video transmitter identification/coin- 
cidence detector circuit (pin 18). The voltage on pin 18 defines the time constant and gating of the 
tirst phase detector. The relationship between this voltage and the various switching levels is shown in 
Fig. 3. The complete survey of the switching actions is given in Table 1. 


Table 1 Switching levels at pin 18. 


first phase detector 1 mute output 
| time constant | constant at pin 13 


[of wife Ts 
Xx 
X 

Xx 

4 

x 


Where: * = 3 vertical periods. 


voltage at receiving conditions 


pin 18 


7,5V 

7,5to3,5V 
3,5to 1,2 V 
1,2 to 0,1 V 
0,1to 1,7 V 
1,7 to 5,0 V 


video signal detected 


video signal detected 


video signal detected 


noise only 


new video signal detected 


horizontal oscillator locked 
VCR playback with mute function 


50to 7,5 V 
8,/ V 


horizontal oscillator locked 


VCR playback without mute function 
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APPLICATION INFORMATION (continued) 


The stability of displayed video information (e.g. channel number), during noise only conditions, is 
improved by the first phase detector time constant being set to slow. 


The average voltage level of the video input on pin 5 during noise only conditions should not exceed 
5,5 V otherwise the time constant switch may be set to fast due to the average voltage level on pin 18 
dropping below 0,1 V. When the voltage on pin 18 drops below 100 mV a counter is activated which 
sets the time constant switch to fast, and not gated for 3 vertical periods. This condition occurs when 
a new video signal is present at pin 5. When the horizontal oscillator is locked the voltage on pin 18 
increases. Nominally a level of 5 V is reached within 15 ms (1 vertical period). The mute switching 
level of 1,2 V is reached within 5 ms (C19 = 47 nF). If the video transmitter identification circuit is 
required to operate under VCR playback conditions the first phase detector can be set to fast by 
connecting a resistor of 180 kQQ between pin 18 and ground (see Fig. 7). 


The supply for the horizontal oscillator (pin 15) and horizontal output stage (pin 11) is derived from 
the voltage at pin 16 during the start condition. The horizontal output signal starts at a nominal 
supply current into pin 16 of 4,2 mA, which will result in a supply voltage of about 5,5 V (for 
guaranteed operation of all devices |4g > 4,5 mA). It is possible that the main supply voltage at pin 10 
is O V during starting, so the main supply of the IC can be taken from the horizontal deflection output 
stage. The start of the other IC functions depends on the value of the main supply voltage at pin 10. 
At 5,5 V all IC functions start operating except the second phase detector (oscillator to flyback pulse). 
The output voltage of the second phase detector at pin 14 is clamped by means of an internally 

loaded n-p-n emitter follower. This ensures that the duty factor of the horizontal output signal (pin 11) 
remains at about 65%. The second phase detector will close if the supply voltage at pin 10 reaches 

8,8 V. At this value the supply current for the horizontal oscillator and output stage is delivered by 
pin 10, which also causes the voltage at pin 16 to change to a stabilized 8,7 V. This change switches 
off the n-p-n emitter follower at pin 14 and activates the second phase detector. The supply voltage 
for the horizontal oscillator will, however, still be referred to the stabilized voltage at pin 16, and the 
duty factor of the output signal at pin 12 is at the value required by the delay at the horizontal 
deflection stage. Thus switch-off delays in the horizontal output stage are compensated. When no 
horizontal flyback signal is detected the duty factor of the horizontal output signal is 50%. 


Horizontal picture shift is possible by externally charging or discharging the 47 nF capacitor connected 
to pin 14. 


The IC also contains a synchronized vertical oscillator/sawtooth generator. The oscillator signal is 
connected to the internal comparator (the other side of which is connected to pin 2), via an inverter 
and amplitude divider stage. The output of the comparator drives an emitter-follower output stage at 
pin 1, For a linear sawtooth in the oscillator, the load resistor at pin 3 should be connected to a voltage 
source of 26 V or higher. The sawtooth amplitude is not influenced by the main supply at pin 10. 

The feedback signal is applied to pin 2 and compared to the sawtooth signal at pin 3. For an economical 
feedback circuit with less picture bounce the sawtooth signal is internally pre-corrected by 6% (convex) 
referred to pin 2. The linearity of the vertical deflection current depends upon the oscillator signal at 
pin 3 and the feedback signal at pin 2. 


Synchronization of the vertical oscillator is inhibited when the mute output is present at pin 13. 


To minimize the influence of the horizontal part on the vertical part a 6,7 V bandgap reference source 
is provided for supply and reference of the vertical oscillator and comparator. 


The sandcastle pulse, generated at pin 17, has three different voltage levels. The highest level (11 V) can 
be used for burst gating and black level clamping. The second level (4,6 V) is obtained from the 
horizontal flyback pulse at pin 12 and used for horizontal blanking. The third level (2,5 V) is used for 
vertical blanking and is derived by counting the horizontal frequency pulses. For 50 Hz the blanking 
pulse duration is 21 lines and for 60 Hz it is 17 lines. The blanking pulse duration and sawtooth 
amplitude is automatically adjusted via the 50/60 Hz detector. 
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with vertical oscillator and driver stages 


The IC also incorporates a vertical guard circuit, which monitors the vertical feedback signal at pin 2. 
If this level is below 3,35 V or higher than 5,15 V, the guard circuit will insert a continuous level of 
2,5 V into the sandcastle output signal. This will result in complete blanking of the screen if the 
sandcastle pulse is used for blanking in the TV set. 


video signal 
(pin 5) 


¥ , detector | 
output current 
(pin 8) 


horizontal 
oscillator signal 
(pin 15) 


horizontal 
output signal 


(pin 11) | 


switch- off delay : 


horizontal output stage 


flyback pulse switching 


MINTZ Gy <= ——— level 
fo 
¥5 detector 
output current 
(pin 14) >| | $7 is 
=11V 
sandcastle 
pulse 
(pin 17) horizontal blanking —» ———____—— ~4,5V 


oo 


_ 12ys _ 


50 Hz: 21 lines _ 7286903.1 


60 Hz: 17 lines 


Fig. 4 Timing diagram of the TDA2578A. 
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APPLICATION INFORMATION (continued) 


horizontal 
flyback sandcastle pulse 
ee de 50/60 Hz identiticat Jl 
+12V drive . z identification mons Less 
>0,2mA aa “1s 


<4,0mA 


: 0 fy adj. 
O : 
fy adj. } (horizontal) vertical. vertical 
F feedback drive 
(vertical) ae 


video — Fy (1) 
: 2a” 7Z86901.1 


(1) = 26 V for linear scan. 


Fig. 5 Typical application circuit diagram; for application of the TDA2578A with the TDA3651 see 


Fig. 8. 
33 kQ 1kQ 
+12V +12V 
to pin 180 kQ a 
1400 (FF  | 47 kQ 180kQ 
TDA2578A TDA2578A Lo} 
100nF 
7Z86900 © 
: iad ue 7286166.1 


Fig. 7 Circuit configuration at pin 18 for 
VCR mode. 

1 kQ resistor between pin 18 and+ 12 V: 
without mute function. 

180 kQQ between pin 18 and ground: 
with mute function. 


Fig.6 Circuit configuration at pin 14 for 
phase adjustment. 
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TDA3651 


VERTICAL 
DEFLECTION 
COILS 
AT1236/20 


vertical drive 
(from pin 1 TDA2578A) 


8,2 kQ 
cea 
47kQ 1ka/ ar 
4 linearity : 18kQ 
vertical feedback + shift “e 
: 1000 uF 
(pin 2 TDA2578A) 3,9 nF — 6 8uF “6v) 
J Hl 27kQ 
‘7 
i 100 [ 1,22 
amplitude 
‘f / 


TDA2578A 


BAX12A 


47 nF 
= 2200 


1, 


+26V 


 |279 


7Z86902.1 


Fig. 8 Typical application circuit diagram of the TDA3651 (vertical output), when used in combination 
with the TDA2578A, (90° application). 


March 1986 1023 


DEVELOPMENT DATA 
This data sheet contains advance information and TDA2579 


specifications are subject to change without notice. 


SYNCHRONIZATION CIRCUIT 


GENERAL DESCRIPTION 


The TDA2579 generates and synchronizes horizontal and vertical signals. The device has a 3 level 
sandcastle output; a transmitter identification signal and also 50/60 Hz identification. 


Features 


e@ Horizontal phase detector, (sync to osc), syne separator and noise inverter 

® Triple current source in the phase detector with automatic selection 

@ Inhibit of horizontal phase detector and video transmitter identification 

@ Second phase detector for storage compensation of the horizontal output stage 

@ Stabilized direct starting of the horizontal oscillator and output stage 

@ Horizontal output pulse with constant duty cycle value of 29 us 

@ Duty factor of the horizontal output pulse is 50% when horizontal flyback pulse is absent 
@ Internal vertical sync separator, and two integration selection times 

@ Divider system with three different reset enable windows 

@ Synchronization is set to 628 divider ratio when no vertical sync pulses and no video transmitter is 
identified 

Vertical comparator with a low d.c. feedback signal 

@ 50/60 Hz identification output combined with mute function 

@ Automatic amplitude adjustment for 50 and 60 Hz and blanking pulse duration 


QUICK REFERENCE DATA 


Supply 

Minimum required current for starting 
horizontal oscillator and output stage 

Main supply voltage 

Supply current 


Input signals 

Sync. pulse input amplitude 
Horizontal flyback pulse input current 
Vertical comparator input signal 
Voltage a.c. 

Voltage d.c. 


Output signals 
Horizontal output (open collector) 
l44 = 25 mA 
Vertical output stage driver 
(emitter follower) 17 =1,5 mA 
Sandcastle output levels 
V17 burstkey 
Horizontal blanking 
Vertical blanking 
Video transmitter identification 
output stage (open collector loaded with 
external resistor to positive supply) 
No sync. pulse present 


Sync. pulse present 
Divider ratio > 576 
Divider ratio < 5/6 
PACKAGE OUTLINE 
18-lead dual in line; plastic (SOT-102 HE). 
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10 uF 4,7 uF +, 12 85mA Ney <A 
“Tl 4 YI + I Z 
S “fio F ‘ aes NO 
o p |] 820.0 on gt OD le de On 
c video 1ka 150 nF = 33kQ Be “J 
feb) : , 
© signal =a YH \ iene SE SE 7 2 ce) 
< input 4,7kQ 
—_ 
© 
90 [ _} 


VERTICAL/ 


1 wF SYNC. PULSE START 
: ; 
YV—]] Boe NOISE LEVEL hcp CIRCUIT 
\ SYNC. DETECTOR DETECTOR STABILIZER 
SEPARATOR 
5,6kQ i 
aeae PHASE 
L DETECTOR 
es NOISE a 
N INVERTER 
yi HORIZONTAL SUPPLY 
REFERENCE AINTITOR OSCILLATOR SWITCH 
COINCIDENCE 


VERTICAL HORIZONTAL horizontal 
DIVIDER BLANKING OUTPUT drive 
VIDEO ae ka 
TRANSMITTER 
IDENTIFICATION to pin 16 

15kQ i VERTICAL VERTICAL FLYBACK TOO LOW 

ZENER GUARD grapes PULSE CURRENT 

REFERENCE CIRCUIT PROTECTION PROTECTION 


VERTICAL 
OSCILLATOR/ 
SAWTOOTH 
GENERATOR 


PHASE 
DETECTOR 


pe 


PULSE 
WIDTH 
MODULATOR 


VERTICAL 
COMPARATOR 


VERTICAL 
OUTPUT 


7Z80590.2 
ie 150 nF 100 nF 
kQ 
i tectback ne i patil I i 
100 7 I vertical a _ i *) If the start circuit is not used, 
7 drive sandcastle pin 16 can be supplied via Vcc (pin 10) 


fies 
I to vertical deflection Reet ybeen Aa and connection pin 16 to 8 deleted 
current measuring resistor 


Fig. 1 Block diagram. 


Synchronization circuit TDA2579 


FUNCTIONAL DESCRIPTION 


Vertical part (pins 1,2,3,4) 

The IC embodies a synchronized divider system for generating the vertical sawtooth at pin 3. The 
divider system has an internal frequency doubling circuit, so the horizontal oscillator is working at its 
normal line frequency and one line period equals 2 clock pulses. Due to the divider system no vertical 
frequency adjustment is needed. The divider has a discriminator window for automatically switching 
over from the 60 Hz to 50 Hz system. The divider system operates with 3 different divider reset 
windows for maximum interference/disturbance protection. 


The windows are activated via an up/down counter. The counter increases its counter value by 1 for 
each time the separated vertical sync. pulse is within the searched window. The count is reduced by 1 
when the vertical sync. pulse is not present. 


Large (search) window: divider ratio between 488 and /22 


This mode is valid for the following conditions: 

1. Divider is looking for a new transmitter. 

2. Divider ratio found, not whithin the narrow window limits. 

3. Non standard TV-signal condition detected while a double or enlarged vertical sync. pulse is still 
found after the internally generated antitop flutter pulse has ended. This means a vertical sync. 
pulse width larger than 8 clock pulses (50 Hz), that is, 10 clock pulses (60 Hz). In general this 
mode is activated for video tape recorders operating in the feature/trick mode. 

4. Up/down counter value of the divider system operating in the narrow window mode drops below 
count 1. 

5. Externally setting. This can be reached by loading pin 18 with a resistor of 180 k{Q2 to earth or 
connecting a 3,6 V diode stabistor between pin 18 and ground. 


Narrow window: divider ratio between 522-528 (60 Hz) or 622-628 (50 Hz). 


The divider system switches over to this mode when the up/down counter has reached its maximum 
value of 12 approved vertical sync. pulses. When the divider operates in this mode and a vertical sync. 
pulse is missing within the window the divider is reset at the end of the window and the counter value 
is lowered by 1. At a counter value below count 1 the divider system switches over to the large window 
mode. 


DEVELOPMENT DATA 


Standard TV-norm 


When the up/down counter has reached its maximum value of 12 in the narrow window mode, the 
information applied to the up/down counter is changed such that the standard divider ratio value is 
tested. When the counter has reached a value of 14 the divider system is changed over to the standard 
divider ratio mode. In this mode the divider is always reset at the standard value even if the vertical 
sync. pulse is missing. A missed vertical sync. pulse lowers the counter value by 1. When the counter 
reaches the value of 10 the divider system is switched over to the large window mode. The standard 
TV-norm condition gives maximum protection for video recorders playing tapes with anti-copy guards. 


No-TV-transmitter found: (pin 18 < 1,2 V) 


In this condition, only noise is present, the divider is rest to count 628. In this way a stable picture 
display at normal height is achieved. 
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Video tape recorders in feature mode 


It should be noted that some VTR'’s operating in the feature modes, such as picture search, generate 
such distorted pictures that the no-TV-transmitter detection circuit can be activated as pin V1g 
drops below 1,2 V. This would imply a rollowing picture (condition d). In general VT R-machines use 
a re-inserted vertical sync. pulse in the feature mode. Therefore the divider system has been made 
such that the automatic reset of the divider at count 628 when V18 I is below 1,2 V is inhibited when 
a vertical sync. pulse is detected. 


The divider system also generates the anti-top flutter pulse which inhibits the phase 1 detector during 
the vertical sync. pulse. The width of this pulse depends on the divider mode. For the divider mode a 
the start is generated at the reset of the divider. In mode b and c the anti-top flutter pulse starts at 
the beginning of the first equalizing pulse. The anti-top flutter pulse ends at count 8 for 50 Hz and 
count 10 for 60 Hz. The vertical blanking pulse is also generated via the divider system. The start is 
at the reset of the divider while the blanking pulse ends at count 34 (17 lines) for 60 Hz, and at 
count 42 (21 lines) for 50 Hz systems. The vertical blanking pulse generated at the sandcastle output 
pin 17 is made by adding the anti-top flutter pulse and the blanking pulse. In this way the vertical 
blanking pulse starts at the beginning of the first equalizing pulse when the divider operates in the b 
or c mode. For generating a vertical linear sawtooth voltage a capacitor should be connected to pin 3. 
The recommended value is 150 nF to 330 nF. See Fig. 1. 


The capacitor is charged via an internal current source starting at the reset of the divider system. The 
voltage on the capacitor is monitored by a comparator which is activated also at reset. When the 
capacitor has reached a voltage value of 5,5 V for the 50 Hz system or 4,7 V for the 60 Hz system the 
voltage is kept constant until the charging period ends. The charge period width is 26 clock pulses. 

At clock pulse 26 the comparator is switched off and the capacitor is discharged by an npn 

transistor current source, the value of which can be set by an external resistor between pin 4 and 
ground (pin 9). Pin 4 is connected to an pnp transistor current source which determimes the current 
of the npn current source. The pnp current source on pin 4 is connected to an internal zener diode 
reference voltage which has a typical voltage of ~ 7,1 volts. The recommended operating current 
range is 10 to 50 wA. The resistance at pin Rq4 should be 140 to 700 k&2. By using a double current 
mirror concept the vertical sawtooth pre-correction can be set on the desired value by means of 
external components between pin 4 and pin 3, or by connecting the pin 4 resistor to the vertical 
current measuring resistor of the vertical output stage. The vertical amplitude is set by the current of 
pin 4. The vertical feedback voltage of the output stage has to be applied to pin 2. For the normal 
amplitude adjustment the values are d.c. = 1 V and a.c. = 0,8 V. Due to the automatic system adaption 
both values are valid for 50 Hz and 60 Hz. 


The low d.c.-voltage value improves the picture bounce behaviour as less parabola compensation is 
necessary. Even a fully d.c.-coupled feedback circuit is possible. 


Vertical guard 


The IC also contains a vertical guard circuit. This circuit monitors the vertical feedback signal on pin 2. 
When the level on pin 2 is below 0,4 V or higher than 1,9 V the guard circuit inserts a continuous 

level of 2,5 V in the sandcastle output signal of pin 17. This results in the blanking of the picture 
displayed, thus preventing a burnt-in horizontal line. The guard levels specified refer to the zener 
diode reference voltage source level. 


Driver output 


The driver output is at pin 1, it can deliver a drive current of 1,5 mA at 5 V output. The internal 
impedance is about 150 (2. The output pin is also connected to an internal current source with a 
sinking current of 0,25 mA. 
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Sync. separator, phase detector and TV-station identification (pins 5,6,7,8, and 18) 


The video input signal is connected to pin 5. The sync. separator is designed such that the slicing 

level is independent of the amplitude of the sync. pulse. The black level is measured and stored in the 
capacitor at pin 7. The slicing level value is stored in the capacitor at pin 6. The slicing level value can 
be chosen by the value of the external resistor between pins 6 and 7. The value is given by the formula: 


R 
p=-—_— x 100 (Rg value in kQ) 
53+ Re, 
Where Rg is the resistor between pins 6 and 7 and top sync. level equals 100%. The recommended 
resistor value is 5,6 kQQ. 


Black level detector 


A gating signal is used for the black level detector. This signal is composed of an internal horizontal 
reference pulse with a duty cycle of 50% and the flyback pulse at pin 12. In this way the TV-transmit- 
ter identification operates also for all d.c.-conditions at input pin 5 (no video modulation, plain 

carrier only). 

During the frame interval the slicing level detector is inhibited by a signal which starts with the anti-top 
flutter pulse and ends with the reset vertical divider circuit. In this way shift of the slicing level due to 
the vertical sync. signal is reduced and separation of the vertical sync. pulse is improved. 


Noise inverter 


An internal noise inverter is activated when the video level at pin 5 drops below 0,7 V. The IC 
embodies also a built in sync. pulse noise level detection circuit. This circuit is directly connected to 
opin 5 and measured the noise level at the middle of the horizontal sync. pulse. When a noise level of 
600 mV (p-p) is detected a counter circuit is activated. A video input signal is processed as ’’acceptable 
noise free’’ when 12 out of 16 sync. pulses have a noise level below 600 mV for two succeeding frame 
periods. The sync. pulses are processed during a 16 line width gating period generated by the divider 
system. The measuring circuit has a built-in noise level hysteresis of about 150 mV (~ 3 dB). 

When the ‘acceptable noise free’’ condition is found the phase detector of pin 8 is switched to not 
gated and normal time constant. When a higher sync. pulse noise level is found the phase detector is 
switched over to slow time constant and gated sync. pulse phase detection. At the same time the 
integration time of the vertical sync. pulse separator is adapted. 


DEVELOPMENT DATA 


Phase detector 


The phase detector circuit is connected to pin 8. This circuit consists of 3 separate phase detectors 
which are activated depending on the voltage of pin 18 and the state of the sync. pulse noise detection 
circuit. 

All three phase detectors are activated during the vertical blanking period, this with the exception of 
the anti-top flutter pulse period, and the separated vertical sync. pulse time. 

As a result, phase jumps in the video signal related to video head, take over of video recorders are 
quickly restored within the vertical blanking period. At the end of the blanking period the phase 
detector time constant is lowered by 2,5 times. In this way no need for external VTR time constant 
switching exists, and so all station numbers are suitable for signals from VTR, video games or home 
computers. 

For quick locking of a new TV station starting from a noise only signal condition (normal time 
constant) a special circuit is incorporated. A new TV station which is not locked to the horizontal 
oscillator will result in a voltage drop below O,1 V at pin 18. This will activate a frame period 
counter which switches the phase detector to fast for 3 frame periods. 
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Horizontal oscillator 


The horizontal oscillator will now lock to the new TV-station and as a result, the voltage on pin 18 
will increase to about 6,5 V. When pin 18 reaches a level of 1,8 V the mute output transistor of pin 13 
is switched off and the divider is set to the large window. In general the mute signal is switched off | 
within 5 ms (pin C1g = 47 nF) after reception of a new TV-signal. When the voltage on pin 18 

reaches a level of 5 V, usually within 15 ms, the frame counter is switched off and the time constant 
is switched from fast to normal. 


If the new TV station is weak, the sync. noise detector is activated. This will result in a change over of 
pin 18 voltage from 7 V to ~ 10 V. When pin 18 exceeds the level of 7,8 V the phase detector is 
switched to slow time constant and gated sync. pulse condition. 
When desired, most conditions of the phase detector can also be set by external means in the fdilewite 
way: : | 
a. Fast time constant TV transmitter identification circuit not active, connect pin 18 to earth (pin 9). 
b. Fast time constant TV transmitter identification circuit active, connect a resistor of 180 k&Q2 
between pin 18 and ground. 
This condition can also be set by using a 3,6 V stabistor diode instead of a resistor. 
c. Slow time constant, (with exception of frame blanking period), connect pin 18 via a resistor of 
10 kQ2. to +12 V, pin 10. In this condition the transmitter identification circuit is not active. 
d. No switching to slow time constant desired (transmitter identification circuit active), connect a 
6,8 V zener diode between pin 18 and ground. © 
. Fig. 2 illustrates the operation of the 3 phase detector circuits. 


mute ‘ ; sinc : : eee ae ; 1 


gating 1 
P, detector 


?, detector 


Ig ~0,4mA 0 
1 
p detector 
: 1 
= a a. 
ee 
Ig ~1mA | A \ ‘ 
A B C D E F G 
voltage 
(pin 18) 0,1V 1,2V 1,8V 3,5V 5V 85V 
7287923 


Fig. 2 Timing diagram, phase detectors. 
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Supply (pins 9, 10 and 16) 


The !C has been designed such that the horizontal oscillator and output stage can start operating by 
application of a very low supply current into pin 16. 


The horizontal oscillator starts at a supply current of about 4,5 mA. The horizontal output stage is 
forced into the non-conducting stage until the supply current has a typical value of 5,5 mA. The 
circuit has been disigned so that after starting the horizontal output function a current drop of > 1mA 
is allowed. The starting circuit gives the possibility to derive the main supply (pin 10), from the 
horizontal output stage. The horizontal output signal can also be used as the oscillator signal for 
synchronized switched mode power supplies. The maximum allowed starting current is 10 mA. The 
main supply should be connected to pin 10, and pin 9 should be used as ground. When the voltage 

on pin 10 increases from zero to its final value (typically 12 V) a part of the supply current of the 
starting circuit is taken from pin 10 via internal diodes, and the voltage on pin 16 will stabilize to a 
typical value of 8,7 V. 


In stabilized condition (pin V19 > 9,5 V) the minimum required supply current to pin 16 is ~ 2,5 mA. 
All other 1C functions are switched on via the main supply voltage on pin 10. When the voltage on 

pin 10 reaches a value of ~ 7 V the horizontal phase detector circuit is activated and the vertical 

ramp on pin 3 is started. The second phase detector circuit and burst pulse circuit are started when 

the voltage on pin 10 reaches the stabilized voltage value of pin 16 which is typically 8,7 V. 


For closing the second phase detector loop, a flyback pulse must be applied to pin 12. When no fly- 
back pulse is detected the duty cycle of the horizontal output stage is 50%. 


For remote switch-off pin 16 can be connected to ground (via an npn transistor with a series resistor 
of ~ 500 22) which switches off the horizontal output. | 


Horizontal oscillator, horizontal output transistor, and second phase detector (pins 11, 12, 14 and 15) 


The horizontal oscillator is connected to pin 15. The frequency is set by an external RC combination 
between pin 15 and ground, pin 9. The open collector horizontal output stage is connected to pin 11. 
An internal zener diode configuration limits the open voltage of pin 11 to ~ 14,5 V. 

The horizontal output transistor at pin 11 is blocked until the current into pin 16 reaches a value 

of ~ 5,5 mA. 

A higher current results in a horizontal output signal at pin 11, which starts with a duty cycle of 

= 35% HIGH. 


The duty cycle is set by an internal current-source-loaded npn emitter follower stage connected to 
pin 14 during starting. When pin 16 changes over to voltage stabilization the npn emitter follower and 
current source load at pin 14 are switched off and the second phase detector circuit is activated, 
provided a horizontal flyback pulse is present at pin 12. When no flyback pulse is detected at pin 12 
the duty cycle of the horizontal output stage is set to 50%. 


DEVELOPMENT DATA 


The phase detector circuit at pin 14 compensates for storage time in the horizontal deflection output 
stage. The horizontal output pulse duration in 29 us HIGH for storage times between 1 us and 17 us 
(29 ys flyback pulse of 12 us). A higher storage time increases the HIGH time. Horizontal picture 
shift is possible by forcing an external charge or discharge current into the capacitor of pin 14. 
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Mute output and 50/60 Hz identification (pin 13) 


The collector of an npn transistor is connected to pin 13. When the voltage on pin 18 drops below 
1,2 V (no TV-transmitter) the npn transistor is switched ON. 

When the voltage on pin 18 increases to a level of 1,8 V (new TV-transmitter found) the npn 
transistor is switched OFF. 


Pin 13 has also the possibility for 50/60 Hz identification. This function is available when pin 13 is 
connected to pin 10 (+12 V) via an external pull-up resistor of 10-20 kQ.. When no TV-transmitter is 
identified the voltage on pin 13 will be LOW (<0,5 V). When a TV-transmitter with a divider ratio 
> 576 (50 Hz) is detected the output voltage of pin 13 is HIGH (+12). 

When a TV-transmitter with a divider ratio < 576 (60 Hz) is found an internal pnp transistor with its 
emitter connected to pin 13 will force this pin output voltage down to ~ 7,5 V. 


Sandcastle output (pin 17) 


The sandcastle output pulse generated at pin 17, has three different voltage levels. The highst level, 

(11 V), can be used for burst gating and black level clamping. The second level, (4,5 V), is obtained 
from the horizontal flyback pulse at pin 12, and is used for horizontal blanking. The third level, (2,5 V), 
is used for vertical blanking and is derived via the vertical divider system. For 50 Hz the blanking 

pulse duration is 42 clock pulses and for 60 Hz it is 34 clock pulses started from the vertical divider 
reset. For TV-signals which have a divider ratio between 622 and 628 or 522 and 528 the blanking 

pulse is started at the first equalizing pulse. 
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RATINGS 

Limiting values in accordance with Absolute Maximum System (IEC 134) 

Start current l16 max. 10 mA 
Supply voltage V10 max. 13,2 V 
Power dissipation Ptot 1,2 W 
Storage temperature Tstg —55 to +150 OC 
Operating ambient temperature Tamb —25 to +65 OC 


Thermal resistance 
From junction to ambient in free air Rth-j-a typ. 50 K/W 


DEVELOPMENT DATA 
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CHARACTERISTICS 


Tamb = 25 °C; 146 = 6,5 mA; V19 = 12 V; unless otherwise specified 
Voltage measurements are taken with respect to pin 9 (ground) 


parameter 


Supply 

Supply current, pin 16 
V19=0V 

Supply current, pin 16 
V10=9,5 V 

Stabilized voltage, pin 16 

Current consumption, pin 10 

Supply voltage range, pin 10 


Video input pin 5 


Top sync. level 

Sync. pulse amplitude (note 1) 

Slicing level (note 2) 

Delay between video input 
and det. output 
(see also Fig. 2) 

Sync. pulse noise level 
detector circuit active 


Sync. pulse 


Noise level detector circuit 
hysteresis 


Noise gate pin 5 


Switching level 


First control loop pin 8 
(Horizontal osc. to sync.) 


Holding range 
Catching range 
Control sensitivity video 
with respect to burstkey and 
flyback pulse 
Slow time constant 
kHz/us 
Normal time constant 
kHz/ps 
Fast time constant 
kHz/us 
Phase modulation due to hum on 
the supply line pin 10 (note 3) 
Phase modulation due to hum on 
input current pin 16 (note 3) 
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V(p-p) 


V5 


Af 
Af 


6,5 ~ 
2,5 — 
8,1 8,7 
~ 68 
9.5 12 
1,5 3,1 
0,1 0.6 
35 50 
0,2 0,3 
— 600 
— 3 
— +0,7 
= +800 
+600 +800 
_ 25 
10 
- 5 
— 0,2 
0,08 


+1 


+1100 
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Synchronization circuit 


CHARACTERISTICS (continued) 


parameter 


Second control loop, pin 14 
(Horizontal flyback to horizontal 
oscillator) 


Control sensitivity 
tq = 10 us 

Control range 

Control range for constant duty 
cycle horizontal output 

Controlled edge of horizontal 
output signal pin 11 


Phase adjustment, pin 14 
(Via second control loop) 


Control sensitivity 
td = 10 us 
Max. allowed control current 


Horizontal oscillator, pin 15 
(C = 2,7 nF; R osc = 33 kQQ) 


Frequency (no sync.) 

Spread (fixed external 
component, no sync. ) 

Frequency deviation between 
starting point output signal 
and stabilized condition 

Temperature coefficient 


Horizontal output (pin 11) 
(Open collector) 


Output voltage high 

Start voltage protection 
(internal zener diode) 

Low input current pin 16 
protection output enabled 

Output voltage low start 
condition (174 = 10 mA) 

Duty cycle output current 
during starting 116 =6,5 mA 

Output voltage low normal 
condition (144 = 25 mA) 

Duty cycle output current 
without flyback pulse pin 12 

Duration of the output 
pulse high Tq = 8 us 

Controlled edge 

Temperature coefficient 
horizontal output pulse 


TDA2579 


symbol min. typ. max. 
Atq/Ato 200 300 600 ys 
td 1 — >45 aks 
td 1 29 (—t flyback pulse) 
positive 

— 25 _ LLA/us 
114 — — +60 LA 
if — 15625 — Hz 
Af — — +4 % 
Af — “5 +8 % 
TC - 107° - K"! 
V1411 —- — 13,2 V 
V14 13 — 15,8 V 
l16 ae 55 6,5 mA 
V11 — 0,1 0,5 V 

55 65 75 % 
V11 — 0,3 0,5 V 

45 50 55 % 

27 29 31 Us 

positive 
— —0,05 — us/K 
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CHARACTERISTICS (continued) 


Sandcastle output signal, pin 17 
(Ijoad =] mA) 


Output voltage during: 

Burstkey V17 

Horizontal blanking V17 

Vertical blanking V17 

Zero level output voltage 

lsink = 0,5 mA V17 
Pulse width: 

Burstkey tp 

Horizontal blanking V12 
Phase position burstkey 

time between middle sync. 

pulse at pin 5 and start 

burst at pin 17 
Time between start sync. pulse 

and end of burst pulse, pin 17 


3,1 | US 
9,2 Us 


Coincidence detector, video 
transmitter identification 
circuit and time constant 
switching levels (see also Fig. 1) 


Detector output current l18 
Voltage level for in sync. 

condition (y1 normal) V18 
Voltage for noisy sync. pulse 

(1 slow and gated) V18 
Voltage level for noise only 

(note 5) V18 
Switching level normal to fast V18 
Switching level 

mute output active and 

fast to slow V18 
Switching level frame period 

counter (3 periods fast) V18 
Switching level: 

slow to fast (locking) 

mute output in-active Vig 
Switching level fast to normal 

(locking) V18 
Switching level normal to slow 

(gated sync. pulse) V18 


0,16 Vv 
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CHARACTERISTICS (continued) 


parameter 


Video transmitter 
identification output, pin 13 


Output voltage active 


(no sync., 143 = 2mA) V13 = 0,15 0,32 V 
Sink current active 

(no sync.), V43<1V 43 ~ - 5 mA 
Output current inactive 

(syne. 50 Hz ) l13 — — 1 LA 


50/60 Hz identification, pin 13 
(R13 positive supply 15 kQ) 


Emitter follower, pnp: 


Phase position without shift 
Time between the middle of the 
sync. pulse at pin 5 and the 

middle of the horizontal 


60 Hz: 2xfH < 576 voltage V13 7,2 7,65 8,1 V 
fV 
50 Hz: 2xfH > 576 voltage V13 — Vi0 ~ V 
fV 
< 
~~ 
a Flyback input pulse, pin 12 
= Switching level V12 — +4 — V 
Lu Input current l12 +0,2 — +4 mA 
= Input pulse V12 (p-p) _ - 12 V 
o Input resistance ~ 3 _ kQ 
Lu 
> 
if 
OQ 


blanking pulse of pin 17 td —_ 2,D _ Us 
Vertical ramp generator, pin 3 
Pulse width charge current — 26 — clock 

pulses 

Charge current I3 -- 3 — mA 
Top level ramp signal voltage 
Divider in 50 Hz mode (note 6) V3 51 5,5 59 . V | 
Divider in 60 Hz mode (note 6) V3 4,35 4,7 505 | Vv 
Ramp amplitude C3 = 150 nF, 
R4=330kQ2 50 Hz (note 6) V (p-p) — 3,1 _ Vv 
R4 = 330k2 60 Hz (note 6) V (p-p) 2 2,5 7 V ; 
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CHARACTERISTICS (continued) 


parameter max. unit 
Current source, pin 4 
Output voltage Ig = 20 vA 7,6 V 
Allowed current range 55 LA 
Temperature coefficient 
output voltage 
I4 = 20 yA _ 10°°/K 
Ig=40uA — 10°°/K 
I4 = 50 yA _ 10°/K 
Comparator, pin 2 
C3 = 150 nF; Rq = 330 kQ 
Input voltage 
d.c. level (note 6) 1,1 V 
a.c. level ee V 
Deviation amplitude 50/60 Hz 2,5 % 
Vertical output stage, pin 1 
(npn) emitter follower) 
Output voltage Ig pin 1 = 
+1,5 mA (note 6) 5.6 V 
Rs, sync. separator resistor ~ 2 
Continuous sink current — mA 
Vertical guard circuit, pin 2 
Active (V17 = 2,5 V) 
Switching level low (note 6) 2,1 V 
Switching level high (note 6) 0,5 V 


NOTES TO THE CHARACTERISTICS 


1. Up to 1 V peak-to-peak the slicing level is constant, at amplitudes exceeding 1 V peak-to-peak the 
slicing level will increase. 

Rg 
5,3+ Re 
3. Measured between pin 5 and sandcastle output pin 17; the values for voltage and current in the unit 

are peak-to-peak. 
4. Divider in search (large) mode: 
start: reset divider = start vertical sync. plus 1 clock pulse 


stop: n=2x 1H > 576 clock pulse 42 


2. The slicing level is fixed by the formula: P = x 100% (Rg value in kQ) 


n=2~x fH 


<576 clock pulse 34 


Divider in small window mode: 
start: clock pulse 517 (60 Hz) clock pulse 619 (50 Hz) 
stop: clock pulse 34 (60 Hz) clock pulse 42 (50 Hz) 
. Depends on d.c. level of pin 5, given value is valid for V5 ~ 5 V. 
. Value related to internal zener diode reference voltage source spread includes the complete spread 
of reference voltage. 


© oO 
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DEVELOPMENT DATA 
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| 
| 
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modes 60 Hz: 42 clockpulses 7Z87924 


Fig. 3 Timing diagram of the TDA2579. 
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VERTICAL 

DEFLECTION 
COILS 

AT1230 


150 pF 
[as . T 


(/ 
130 Q i 
vertical drive 
(from pin 1 TDA2579) 


0k 
vertical feedback —— 
(pin 2 TDA2579) He 
tur  |16k9 41000 uF ‘ cae 
(25V) 
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7287922 


1.09 


‘/ 


Fig. 4 Typical application of the TDA3653 (vertical output), when used in combination with 
the TDA2579 90° application. 
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CONTROL CIRCUIT FOR SMPS 


TDA2581 


TDA2581Q 


The TDA2581 is a monolithic integrated circuit for controlling switched-mode power supplies (SMPS) 
which are provided with the drive for the horizontal deflection stage. 


The circuit features the following: 
— Voltage controlled horizontal oscillator. 
— Phase detector. 


— Duty factor control for the positive-going transient of the output signal. 


— Duty factor increases from zero to its normal operation value. 


— Adjustable maximum duty factor. 


— Over-voltage and over-current protection with automatic re-start after switch-off. 


— Counting circuit for permanent switch-off when n-times over-current or over-voltage is sensed. 


— Protection for open-reference voltage. 
— Protection for too low supply voltage. 
— Protection against loop faults. 


reference voltage minus 1,5 V. 


QUICK REFERENCE DATA 


Supply voltage 
Supply current 


Input signals 
Horizontal drive pulse (peak-to-peak value) 


Flyback pulse (differentiated deflection current); 
peak-to-peak value 


External reference voltage 
Output signals 
Duty factor of output pulse 


Output voltage at |g < 20 mA (peak value) 
Output current (peak value) 


PACKAGE OUTLINES 


TDA2581: 16-lead DIL; plastic (SOT-38). 
TDA2581Q: 16-lead OIL; plastic (SOT-58). 


V9-16 
lg 
V3-16(p-p) 


V2-16(p-p) 
V10-16 


typ. 


typ. 


typ. 


typ. 
typ. 


AV 


typ. 


<< 


12 
15 


11 


Positive tracking of duty factor and feedback voltage when the feedback voltage is smaller than the 


mA 
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BLOCK DIAGRAM 
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Note: trip levels are nominal values. 


Control circuit for SMPS 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage 

Voltage at pin 11 
Output current 

Total power dissipation 
Storage temperature 


Operating ambient temperature 


CHARACTERISTICS 


V9-16 = 12 V; V10.16 = 6,7 V; Tamb = 25 OC; measured in the circuit on page 314 


Supply voltage range 


Protection voltage too low supply voltage 


Supply current at 6 = 50% 
Supply current during protection 
Minimum required supply current 


Power consumption 


Required input signals 
Reference voltage 


High reference voltage protection: threshold voltage 


Feedback input impedance at pin 8 


Horizontal drive pulse (square-wave or 
differentiated; negative transient is reference) 
peak-to-peak value 


Flyback pulse or differential 
deflection current 


Over-current protection: 
threshold voltage 


Over-voltage protection: 
threshold voltage 


V9-16 max. 
V11-16 

114 max. 
Prot max. 
T stg 

Tamb 


typ. 
V9.16 es 
typ. 
V9-16 ” 
lo typ 
Ig typ 
lo < 
P typ. 
typ. 
V10-16 me 
typ. 
V10-16 y 
IZ8-16| typ. 
typ. 
V3-16(p-p) s 
V9-16 
typ. 
-V6-16 
typ. 
+V6-16 le 
typ. 
V7-16 oe 


TDA2581 


14 

Oto 14 

40 

340 

-25 to +125 
-25to +80 


12 
10 to 14 


94 
8,6 to 9,9 


15 
15 
18,5 
180 


6,7 
5,6 to 7,5 


8,4 
7,9 to 8,9 


200 


11 
5 to 12 


1 to 5 


640 
690 to 695 


680 
640 to 735 


V10-16 —60 
V19-16 —130 to V19-16 —0 


* This value refers to the minimum required supply current that will start all devices under the 
following conditions: Vg.1g = 10 V; V19-16 = 6,8 V; 6 = 50%. 
** Voltage obtained via an external reference diode. Specified voltages do not refer to the nominal 


voltages of reference diodes. 


TDA2581Q 


mV4 


A This spread is inclusive temperature rise of the |C due to warming up. For other ambient tempera- 


tures the values must be corrected by using a temperature coefficient of typical -1,85 mV/°C. 
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CHARACTERISTICS (continued) 


Remote control voltage; switch off V4-16 - 5,8 V* 
switch on V416 < 45 V* 


Delivered output signals 


Horizontal drive pulse (loaded with a resistor 
of 560 2 to +12 V) 


peak-to-peak value V11-16(p-p) > | 11,6 V 
Output current; peak value lqamM < 40 mA 
Saturati It f output t ist 

— sah in of output transistor , 95 200 mV 
11 CEsat ea 400 mV 

at !44=40mA VCEsat < 525 mV 
Duty factor of output pulse 5 < 98+06 % 
Charge current for capacitor on pin 4 l4 typ. 120 vA 
Charge current for capacitor on pin 5 In typ. 130 yA 
Supply current for reference 10 | Hee ae aha 
Oscillator 


typ. -300 ppm/°C 


Temperature coefficient 2 -400 ppm/°C 


Relative frequency deviation for V109.16 


typ. -1,5 % 

changing from 6 to 7 V < “9 % 
Oscillator frequency spread (with fixed 

external components) < +3 % 
Frequency control sensitivity at pin 15 _ typ. 4,5 kHz/V“ 
Phase control loop 
Loop gain of APC-system (automatic phase control) typ. 5 kHz/us 
Catching range Af typ. +1,5 kHz 
Phase relation between negative transient of 

sync pulse and middle of flyback t typ. 1 ps 
Tolerance of phase relation At < 40,4 us 


* See application information pin 4. 
** The duty factor is specified as follows: 


The maximum duty factor value can be set to a desired value (see application information pin 12), 


4 For component values see block diagram. 
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Control circuit for SMPS 


PINNING 
1. Phase detector output 9. Positive supply 
2. Flyback pulse position input 10. Reference input 
3. Reference frequency input 11. Output 
4. Re-start count capacitor/remote control input 12. Maximum duty factor adjustment/smoothing 
5. Slow start and transfer characteristic for low 13. Oscillator timing network 
feedback voltages 14. Reactance stage reference voltage 
6. Over-current protection input 15. Reactance stage input 
7. Over-voltage protection input 16. Negative supply (ground) 


8. Feedback voltage input 
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APPLICATION INFORMATION 


4 4 4 4 
if 220 uF (25V) 
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eet ee 
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al 0 | 
aS 4,7 kO ae 2,2ka 
[+4 220 of | ee I Bees 
video in —» + +} kO (16V) +} (40V) 
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OOS ee ‘/ 
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7Z276077.3 


The TDA2571 and TDA2581 controlling an SMPS driver stage. 
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68 pF ok p) Bzx7- 


(16 V) ee 


feedback and 
over-voltage protection 


ripple compensation 


Control circuit for SMPS 


The function is quoted against the corresponding pin number 


1. Phase detector output 


TDA2581 
TDA2581Q 


The output circuit consists of a bidirectional current source which is active for the time that the 


signal on pin 2 exceeds 1 V. 


The current values are chosen such that the correct phase relation is obtained when the reference 


signal on pin 3 is delivered by the TDA2571. 


With a resistor of 18 kQ. and a capacitor of 2,7 nF the control steepness is 0,55 V/us. 


2. Flyback pulse input 


The signal applied to pin 2 is normally a flyback pulse with a duration of about 12 us. However, 
the phase detector system also accepts a signal derived by differentiating the deflection current by 


means of a small toroidal core (pulse duration > 3 ws). 


luer | 


| 
l 
| 
| 


7276063 


(a) 


flyback pulse | \ 


TDA2581 | 


7Z760621A 


(b) 


The toroidal transformer in (a) is for obtaining a pulse representing the mid-flyback from the 
deflection current. The connection of the picture phase information is shown in (b). 


. Reference frequency input 


The input circuit can be driven directly by the square-wave output voltage from pin 8 of the 


TDA2571. 


The negative-going transient switches the current source connected to pin 1 from positive to negative. 
The input circuit is made such that a differentiated signal of the square-wave from the TDA2571 
is also accepted (this enables mains isolation). The input circuit switching level is about 3 V and the 


input impedance is about 10 kQ. 


. Re-start count capacitor/remote control input 


Counting 


An external capacitor (C4 = 47 uF) is connected between pins 4 and 16. This capacitor controls the 


characteristics of the protection circuits as follows. 


If the protection circuits are required to operate, e.g. over-current at pin 6, the duty factor will be 


set to zero thus turning off the power supply. 
After a short interval (determined by the time constant on pin 5) 
via the slow start circuit. 


the power supply will be restarted 


lf the fault condition has cleared, then normal operation will be resumed. If the fault condition is 
persistent, the duty factor of the pulses is again reduced to zero and the protection cycle is repeated. 


The number of times this action is repeated (n) for a persisting fa 
by: n = C4/C5. 


ult condition is now determined 
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APPLICATION INFORMATION (continued) 


10. 
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Remote control input 


For this application the capacitor on pin 4 has to be replaced by a resistor with a value between 
4,7 and 18 k{2. When the externally applied voltage V4.6 > 5,8 V, the circuit switches off; 
switching on occurs when V4.46 < 4,5 V and the normal starting-up procedure is followed. Pin 4 
is internally connected to an emitter-follower, with an emitter voltage of 1,5 V. 


. Slow start and transfer characteristics for low feedback voltages 


S/ow start 


An external shunt capacitor (C5 = 4,7 uF) and resistor (R5 = 270 kQ2) are connected between pins 
5 and 16. The network controls the rate at which the duty factor increases from zero to its steady- 
state value after switch-on. It provides protection against surges in the power transistor. 


Transfer characteristic for low feedback voltages 


The duty factor transfer characteristic for low feedback voltages can be influenced by R5. 
The transfer for three different resistor values is given in the graph on page 322, 


. Over-current protection input 


A voltage proportional to the current in the power switching device is applied to the integrated 
circuit between pins 6 and 16. The circuit trips on both positive and negative polarity. 


. Over-voltage protection input 


When the voltage applied to this pin exceeds the threshold level, the protection circuit will operate. 
When this function is not used, pin 7 should be connected to pin 16. 


. Feedback voltage input 


The control loop input is applied to pin 8. This pin is internally connected to one input of a differ- 
ential amplifier, functioning as an amplitude comparator, the other input of which ts connected to 
the reference source on pin 10. 

Under normal operating conditions, the voltage on pin 8 will be about equal to the reference 
voltage on pin 10. For further information refer to the graphs on pages 322 and 323. 


. 12 V positive supply 


The maximum voltage that may be applied is 14 V. Where this is derived from an unstabilized 
supply rail, a regulator diode (12 V) should be connected between pins 9 and 16 to ensure that the 
maximum voltage does not exceed 14 V. When the voltage on this pin falls below a minimum of 
8,6 V (typically 9,4 V), the protection circuit will switch-off the power supply. 


Reference input 


An external reference diode must be connected between this pin and pin 16. 

The reference voltage must be between 5,6 and 7,5 V. The IC delivers about 1 mA into the 
external regulator diode. When the external load on the regulator diode approaches this current, 
replenishment of the current can be obtained by connecting a suitable resistor between pins 9 and 
10. 


Control circuit for SMPS 


11. 


12. 


13. 


14. 


15. 


16. 


TDA2581 
TDA2581Q 


Output 


An external resistor determines the output current fed into the base of the driver transistor. The 
Output circuit uses an n-p-n transistor with 3 series-connected clamping diodes to the internal 12 V 
supply rail. This provides a low impedance in the ‘“‘ON”’ state, that is with the drive transistor 
turned-off. 


Maximum duty factor adjustment/smoothing 
Maximum duty factor adjustment 


Pin 12 is connected to the output voitage of the amplitude comparator (V 409.9). This voitage is 
internally connected to one input of a differential amplifier, the other input of which is connected 
to the sawtooth voltage of the horizontal oscillator. A low voltage on pin 12 results in a low duty 
factor. This enables the maximum duty factor to be adjusted by limiting the voltage by connecting 
pin 12 to the emitter of a p-n-p transistor used as a voltage source. 

The graph on page 10 plots the maximum duty factor as a function of the voltage applied to pin 12. 
If some spread is acceptable the maximum duty factor can also be limited by connecting a resistor 
from pin 12 to pin 16. A resistor of 12 kQ. limits the maximum duty factor to about 50%. 

This application also reduces the total IC gain. 


Smoothing 


Any double pulsing of the IC due to circuit layout can be suppressed by connecting a capacitor of 
about 470 pF between pins 12 and 16. 


Oscillator timing network 


The timing network comprises a capacitor between pins 13 and 16, and a resistor between pin 13 
and the reference voltage on pin 10. 

The charging current for the capacitor (C13) is derived from the voltage reference diode connected 
to pin 10 and discharged via an internal resistor of about 330 {2. 


Reactance stage reference voltage 


This pin is connected to an emitter follower which determines the nominal reference voltage for 
the reactance stage (1,5 V for reference voltage V10.16 = 6,7 V). Free-running frequency is 
obtained when pins 14 and 15 are short-circuited. 


Reactance stage input 


The output voltage of the phase detector (pin 1) is connected to pin 15 via a resistor. The voltage 
applied to pin 15 shifts the upper level of the voltage sensor of the oscillator thus changing the 
oscillator frequency and phase. The time constant network is connected between 14 and 15. 
Control sensitivity is typically 4,5 kHz/V. 


Negative supply (ground) 
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Control circuit for SMPS 
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Duty factor of output pulses as a function of error amplifier input (Vg_7Q). 
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Change in duty factor of output pulses for a 1 mV error amplifier input change (Vg_749) as a function 
of initial duty factor. 
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CONTROL CIRCUIT FOR POWER SUPPLIES 


The TDA2582 is a monolithic integrated circuit for controlling power supplies which are provided 

with the drive for the horizontal deflection stage. 

The circuit features the following: 

— Voltage controlled horizontal oscillator. 

— Phase detector. 

— Duty factor control for the negative-going transient of the output signal. 

— Duty factor increases from zero to its normal operation value. 

Adjustable maximum duty factor. 

— QOver-voltage and over-current protection with automatic re-start after switch-off. 

— Counting circuit for permanent switch-off when n-times over-current or over-voltage is sensed. 

— Protection for open-reference voltage. 

— Protection for too low supply voltage. 

— Protection against loop faults. 

— Positive tracking of duty factor and feedback voltage when the feedback voltage is smaller than the 
reference voltage minus 1,5 V. 

— Normal and ’smooth’ remote ON/OFF possibility. 


QUICK REFERENCE DATA 


supply voltage V9.16 typ. 12 V 
Supply current lg typ. 14 mA 
Input signals 
Horizontal drive pulse (peak-to-peak value) V3.16(p-p) 5to11 V 
Flyback pulse (differentiated deflection current); 

peak-to-peak value V2-16(p-p) i1to5 V 
External reference voltage | V10-16 typ. 6,1 V 
Output signals 

> 0 % 

Duty factor of output pulse . 6 2 98 +08 % 
Output voltage at ly < 20 mA (peak value) V11-16M _ typ. 11,8 V 
Output current (peak value) laaM — 40 mA 


PACKAGE OUTLINES 


TDA2582 : 16-lead DIL; plastic (SOT-38). 
TDA25820: 16-lead OIL; plastic (SOT-58). 
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Fig. 1 Block diagram. 


Note: trip levels are nominal values. 
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Control circuit for power supplies 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage at pin 9 
Voltage at pin 11 

Output current (peak value) 
Total power dissipation 
Storage temperature 


Operating ambient temperature 


CHARACTERISTICS 


Vo9.16 = 12 V; V10.16 = 6.1 V; Tamb = 25 OC; measured in Fig. 4 


Supply voltage range 


Protection voltage too low supply voltage 


Supply current at 6 = 50% 
Supply current during protection 
Minimum required supply current (note 1) 


Power consumption 


Required input signals 


Reference voltage (note 2) 
Feedback input impedance 
High reference voltage protection: threshold voltage 


Horizontal reference signal (square-wave or 
differentiated; negative transient is reference) 
Voltage driven (peak-to-peak value) 

Current driven (peak value) 
Switching level current 

Flyback pulse or differential deflection current 

Flyback pulse current (peak value) 

Over-current protection: (note 3) 
threshold voltage 


Notes 


V9-16 
V11-16 
lV4M 
Ptot 

T stg 
Tamb 


V 10-16 
\Z8-16 | 


V 10-16 


V3-16(p-p) 
ISM 
+ |9 


V2-16 
lom 


—V6-16 


+V6-16 


TDA2582 
TDA2582Q 


max. 14 
Oto 14 

max. 40 
max. 280 
—25 to+ 125 
—25to +80 
typ. 12 
10 to 14 

typ. 94 
8,6 to 9,9 
typ. 14 
typ. 14 
< 17 
typ. 170 
typ. 6,1 
5,6 to 6,6 
typ. 200 
typ. 8,4 
7,9 to 8,9 

5 to 12 
—1to+1,5 
< 100 
1 to 5 

< 1,5 
typ. 640 
600 to 695 
typ. 680 
640 to 735 


1. This value refers to the minimum required supply current that will start all devices under the 


following conditions: Vg.1g = 10 V; V109.16= 6,2 V; 5 = 50%. 


V 
V 


mV 


2. Voltage obtained via an external reference diode. Specified voltages do not refer to the nominal 


voltages of reference diodes. 


3. This spread is inclusive temperature rise of the |C due to warming up. For other ambient tempera- 


tures the values must be corrected by using a temperature coefficient of typical —1,85 mV/°C. 
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CHARACTERISTICS (continued) 
Over-voltage protection: 

(Viet = V10-16) threshold voltage 
Remote control voltage; switch-off (note 1) 
Remote control voltage; switch-on 
‘Smooth’ remote control; switch-off (note 2) 
‘Smooth’ remote control; switch-on 


Remote control switch-off current 


Delivered output signals 


Horizontal drive pulse (loaded with a resistor 
of 560 (2 to+ 12 V 
peak-to-peak value 


Output current; peak value 


Saturation voltage of output transistor 
at 144 =20mA 


at 147 =40 mA 
Duty factor of output pulse (note 3) 


Charge current for capacitor on pin 4 


Charge current for capacitor on pin 5 


Supply current for reference 


Oscillator 
Temperature coefficient 


Relative frequency deviation for V40.16 
changing from 5,6 to 6,6 V 


Oscillator frequency spread (with fixed 
external components) 


Frequency control sensitivity at pin 15 
fnhom = 15,625 kHz 


Notes 
1. See application information pin 4. 
2. See application information pin 5. 


t 
3. The duty factor is specified as follows: 5 = = x 100% 


(see Fig. 2). After switch-on the duty factor rises gradually 
from 0% to the steady value. The relationship between 
Vg-716 and the duty factor is given in Fig. 7 and the 


V11-16(p-p) 
11M 


VCEsat 


VCEsat 


relationship between V 19.146 and the duty factor is shown 


in Fig. 9. 
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typ. Vref—60 
Vref—130 to Vref—0 
> 5,6 
a 4,5 
= 45 
< 3 
1 
a 11,6 
< 40 
typ. 200 
<< 400 
< 525 
0 
98 +0,8 
typ. 110 
typ. 120 
typ. 1 
0,6 to 1,45 
typ 0,0003 
< 09,0004 
typ. —1,4 
< —2 
< 3 
typ. 5 
T '<<«— 


mV 
mV 


mA 


kHz/V 


Control circuit for power supplies 


Phase control loop 


Loop gain of APC-system (automatic phase control) * 


Catching range (fygm = 15,625 kHz) 


Phase relation between negative transient of 
sync pulse and middle of flyback 


Tolerance of phase relation 


PINNING 


1. Phase detector output 

2. Flyback pulse position input 

3. Reference frequency input 

4. Re-start count capacitor/remote control input 

5. Slow start and transfer characteristic for low 
feedback voltages 

6. Over-current protection input 

7. Over-voltage protection input 

8. Feedback voltage input 


* For component values see Fig. 1. 


g. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 


TDA2582 
TDA2582Q 


typ. 5 kHz/us 
e 1300 Hz 

as — 2100 Hz 

t typ. 1 ps 

At < +0,4 us 


Positive supply 

Reference input 

Output 

Maximum duty factor adjustment/smoothing 
Oscillator timing network 

Reactance stage reference voltage 

Reactance stage input 

Negative supply (ground) 
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APPLICATION INFORMATION 


V.C.R. 


+350V — sandcastle 


Fig. 3a. 
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Control circuit for power supplies 


over- 10 5,6kQ2 
voltage O—-{ | 
protection 


i} 
{ 
1 
ae eal 
current remote +150V 7275935 
protection switch foodnack 


Fig. 3b. 


Lead 6 (pin 10) of circuit TDA2576 connected to lead 2 (pin 14) of circuit TDA2582. 
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APPLICATION INFORMATION : Vp 


anti hum 
il y % 7275936 
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or flyback pulse | | | 
TDA2571 (1) values depend on Vp 


Fig. 4 Circuit diagram. 
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Control circuit for power supplies 


TDA2582 
TDA2582Q 


The function is described against the corresponding pin number 


1. Phase detector output 


The output circuit consists of a bidirectional current source which is active for the time that the 
signal on pin 2 exceeds 1 V. 

The current values are chosen such that the correct phase relation is obtained when the output 
signal of the TDA2571 is applied to pin 3. 

With a resistor of 2 x 33 kQ and a capacitor of 2,7 nF the control steepness is 0,55 V/s (Fig. 4). 


2. Flyback pulse input 


The signal applied to pin 2 is normally a flyback pulse with a duration of about 12 ys. However, the 
phase detector system also accepts a signal derived by differentiating the deflection current by means 
of a small toroidal core (pulse duration > 3 ys). 


flyback pulse /\ 
| \ 
| \ 
\ 
\ 
‘det —— S 
| i 


[ TDA2582 


7275937 
Fig. 5b. 


The toroidal transformer in Fig. 5a is for obtaining a pulse representing the mid-flyback from the 
deflection current. The connection of the picture phase information is shown in Fig. 5b. 


. Reference frequency input 


The input circuit can be driven directly by the square-wave output voltage from pin 8 of the 
TDA2571. 

The negative-going transient switches the current source connected to pin 1 from positive to negative. 
The input circuit is made such that a differentiated signal of the square-wave from the TDA25/71 is 
also accepted (this enables mains isolation). The input circuit switching level is about 3 V and the 
input impedance is about 8 kQ. | 


. Re-start count capacitor/remote control input 
Counting 


An external capacitor (C4 = 47 uF) is connected between pins 4 and 16. This capacitor controls the 
characteristics of the protection circuits as follows. 

If the protection circuits are required to operate, e.g. over-current at pin 6, the duty factor will be 
set to zero thus turning off the power supply. 

After a short interval (determined by the time constant on pin 5) the power supply will be restarted 
via the slow start circuit. 

if the fault condition has cleared, then normal operation will be resumed. If the fault condition is 
persistent, the duty factor of the pulses is again reduced to zero and the protection cycle is repeated. 


The number of times this action is repeated (n) for a persisting fault condition is now determined 
by: n= C4/C5. | 
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APPLICATION INFORMATION (continued) 
Remote control input 


For this application the capacitor on pin 4 has to be replaced by a resistor with a value between 
4,7 and 18 k&. When the externally applied voltage V4.16 > 5,6 V, the circuit switches off; 
switching on occurs when V4.46 < 4,5 V and the normal starting-up procedure is followed. Pin 4 is 
internally connected to an emitter-follower, with an emitter voltage of 1,5 V. 


5. Slow start and transfer characteristics for low feedback voltages 
Slow start | 


An external shunt capacitor (C5 = 4,7 wF) and resistor (R5 = 270 kQ2) are connected between pins 
5 and 16. The network controls the rate at which the duty factor increases from zero to its steady- 
‘State value after switch-on. It provides protection against surges in the power transistor. 


Transfer characteristic for low feedback voltages 


The duty factor transfer characteristic for low feedback voltages can be influenced by Rb. 
_ The transfer for three different resistor values is given in Fig. 7. 


‘Smooth’ remote ON/OFF 


The ON/OFF information should be applied to pin 5 via a high ohmic resistor, a high OF F-level 
gives a slow rising voltage at pin 5, which results in a slowly decreasing duty factor. 


6. Over-current protection input 


A voltage proportional to the current in the power switching device is applied to the integrated 
circuit between pins 6 and 16. The circuit trips on both positive and negative polarity. When the 
tripping level is reached, the output pulse is immediately blocked and the starting circuit is 
activated again. 


7. Over-voltage protection input 


- When the voltage applied to this pin exceeds the threshold level the protection circuit will operate. 
The tripping level is about the same as the reference voltage on pin 10. 


8. Feedback voltage input 


The control loop input is applied to pin 8. This pin is internally connected to one input of a 
differential amplifier, functioning as an amplitude comparator, the other input of which is 
connected to the reference source on pin 10. 

Under normal operating conditions, the voltage on pin 8 will be about equal to the reference 
voltage on pin 10. For further information refer to the Figs 7 and 8. 


9. 12 V positive supply 


The maximum voltage that may be applied is 14 V. Where this is derived from an unstabilized 
supply rail, a regulator diode (12 V) should be connected between pins 9 and 16 to ensure that the 
maximum voltage does not exceed 14 V. When the voltage on this pin falls below a minimum of 
8,6 V (typically 9,4 V), the protection circuit will switch-off the power supply. 
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Control circuit for power supplies 


10. 


11. 


12. 


13. 


14, 


15. 


16. 


TDA2582 
TDA2582Q 


Reference input 


An external reference diode must be connected between this pin and pin 16. 

The reference voltage must be between 5,6 and 6,6 V. The IC delivers about 1 mA into the 
external regulator diode. When the external load on the regulator diode approaches this current, 
replenishment of the current can be obtained by connecting a suitable resistor between pins 9 and 
10. A higher reference voltage value up to 7,5 V is allowed when use is made of a duty factor 
limiting resistor < 27 kQ2 between pins 12 and 16. 


Output 


An external resistor determines the output current fed into the base of the driver transistor. The 
output circuit uses an n-p-n transistor with 3 series-connected clamping diodes to the internal 

12 V supply rail. This provides a low impedance in the ‘‘ON” state, that is with the drive 
transistor turned-off. 


Maximum duty factor adjustment/smoothing 
Maximum duty factor adjustment 


Pin 12 is connected to the output voltage of the amplitude comparator (V 409.8). This voltage is 
internally connected to one input of a differential amplifier, the other inout of which is connected 
to the sawtooth voltage of the horizontal oscillator. A high voltage on pin 12 results in a low duty 
factor. This enables the maximum duty factor to be adjusted by limiting the voltage by connecting 
pin 12 to the emitter of an n-p-n transistor used as a voltage source. 

Fig. 9 plots the maximum duty factor as a function of the voltage applied to pin 12. If some 
spread is acceptable the maximum duty factor can also be limited by connecting a resistor from 
pin 12 to pin 16. A resistor of 12 k&2 limits the maximum duty factor to about 50%. This appli- 
cation also reduces the total IC gain. 


Smoothing 


Any double pulsing of the IC due to circuit layout can be suppressed by connecting a capacitor of 
about 470 pF between pins 12 and 16. 


Oscillator timing network 


The timing network comprises a capacitor between pins 13 and 16, and a resistor between pin 13 
and the reference voltage on pin 10. 

The charging current for the capacitor (C13) is derived from the voltage reference diode connected 
to pin 10 and discharged via an internal resistor of about 330 Q2. 


Reactance stage reference voltage 


This pin is connected to an emitter follower which determines the nominal reference voltage for 
the reactance stage (1,4 V for reference voltage V109.16 = 6,1 V). Free-running frequency is 
obtained when pins 14 and 15 are short-circuited. 


Reactance stage input 


The output voltage of the phase detector (pin 1) is connected to pin 15 via a resistor. The voltage 
applied to pin 15 shifts the upper level of the voltage sensor of the oscillator thus changing the 
oscillator frequency and phase. The time constant network is connected between 14 and 15. 
Control sensitivity is typically 5 kHz/V. 


Negative supply (ground) 
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Fig. 6 Duty factor change as a function of initial duty factor; at 1 mV error amplifier input change; 
1TmvV. 


AV8.10(p-p) 


28 Sn en ee ee ee ee ee ee ee ee 


7275938 


| 


fa seats 
YEA 


Vg _16 (V) 6 


4 
6,1 V. 


Oo 
rm 
o>] 
_ 
> 
G 
= 


Fig. 7 Duty factor of output pulses as a function of feedback input voltage (Vg.4g) with R5 asa 
parameter and V 19.16 a8 a limiting value; V10.16 


1064 


TDA2582 
TDA2582Q 


Control circuit for power supplies 
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Fig. 8 Duty factor of output pulses as a function of error amplifier input (Vg.19); V1090-16 = 6.1 V. 
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Fig. 9 Maximum duty factor limitation as a function of the voltage applied to pin 12; V19.16 = 6,1 V. 
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HORIZONTAL COMBINATION 


The TDA2593 is a monolithic integrated circuit intended for use in colour television receivers in com- 
bination with TDA2510, TDA2520, TDA2560 as well as with TDA3500, TDA3510 and TDA3520. 
The circuit incorporates the following functions: 


— horizontal oscillator based on the threshold switching principle 

— phase comparison between sync pulse and oscillator voltage (~4) 

— internal key pulse for phase detector (p71) (additional noise limiting) 

— phase comparison between line flyback pulse and oscillator voltage (po) 

— larger catching range obtained by coincidence detector (y3; between sync and key pulse) 
— switch for changing the filter characteristic and the gate circuit (VCR-operation) 

— sync separator 

— nolse separator 

— vertical sync separator and output stage 

— colour burst keying and line flyback blanking pulse generator 

— phase shifter for the output pulse 

— output pulse duration switching 

— output stage with separate supply voltage for direct drive of thyristor deflection circuits 
— low supply voltage protection | 


QUICK REFERENCE DATA 


Supply voltage V1-16 typ. 12 V 
Supply current ly typ. 30 mA 


Input signals 


Sync separator input voltage (peak-to-peak value) V9-16(p-p) 3to4 V 
Noise separator input voltage (peak-to-peak value) V10-16(p-p) 3to4 V 
Pulse duration switch input voltage | 
at t = 7 us (thyristor driving) V4-16 9,4 toV1.16 V 
at t= 14 us + tq (transistor driving) V4-16 0to3,5 V 
at t = 0 (input 4 open or V3. 46 = 0) V4-16 5,4t06,6 V 


Output signals 


Vertical sync output pulse (peak-to peak value) V8-16(p-p) typ. 11 V 
Burst gating output pulse (peak-to-peak value) V7-16(p-p) typ. 11 V 
Line drive pulse (peak-to-peak value) V3-16(p-p) typ. 10,5 V 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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Horizontal combination 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage 
at pin 1 (voltage source) 
at pin 2 


Voltages 

Pin 4 

Pin 9 

Pin 10 

Pin 11 

Currents 

Pins 2 and 3 (thyristor driving) (peak value) 
Pins 2 and 3 (transistor driving) (peak value) 
Pin 4 

Pin 6 

Pin 7 

Pin 11 

Total power dissipation 

Storage temperature 


Operating ambient temperature 


V1-16 
V9.16 


V4-16 

+V9.16 
+ V10-16 
V11-16 


lom.—!3m 
lom.—!3m 


44 
Prot 
T stg 
Tamb 


CHARACTERISTICS at V1_1g6 = 12 V; Tamb = 25 OC; measured in Fig. 1 


Sync separator 

Input switching voltage 

Input keying current 

Input leakage current at V9o.7g6 = —5 V 


Input switching current 
Switch off current 


Input signal (peak-to-peak value) 


* Permissible range 1 to 7 V. 


V9.16 


TDA2593 


max. 13-2 
max. 18 
max 13,2 
max. GB 
max. 6 
max 13,2 
max 650 
max 400 
max 1 
max. 10 
max. 10 
max. 2 
max. 800 
—25 to + 125 
Oto+ 70 

typ. 0,8 
5 to 100 

< 1 
< 5 
a 100 
typ 150 
3 to 4 
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Noise separator 
Input switching voltage 


Input keying current 
Input switching current 


Input leakage current at V10.16 = —5 V 
Input signal (peak-to-peak value) 


Permissible superimposed noise signal (peak-to-peak value) 


Line flyback pulse 


Input current 


Input switching voltage 


Input limiting voltage 


Switching on VCR 


Input voltage 
Input current 


Pulse duration switch 

For t= 7 us (thyristor driving) 

Input voltage 

Input current 

For t = 14 us + tg (transistor driving) 
Input voltage 

Input current 

For t = 0; V3.16 = 0 or input pin 4 open 
Input voltage 


Input current 


* Permissible range 1 to 7 V. 
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l10 


l10 
l10 


V10-16(p-p) 
V10-16(p-p) 


typ. 1,4 
5 to 100 

> 100 
typ 150 
< 1 
3 to 4 

< 7 
typ. 1 
0,02 to 2 

typ. 1,4 
—0,7 to+ 1,4 
0to 2,5 
9toV1.16 

< 200 
< 2 
9,4 to V1-16 
> 200 
0 to 3,5 

> 200 
54 to 6,6 
typ. 0 


mA 
mA 


WA 
mA 


LA 


vA 


Horizontal combination 


Vertical sync pulse (positive-going) 


Output voltage (peak-to-peak value) 


Output resistance 
Delay between leading edge of input and output signal 


Delay between trailing edge of input and output signal 


Burst gating pulse (positive-going) 
Output voltage (peak-to-peak value) 


Output resistance 
Pulse duration; V7.1g = 7 V 


Phase relation between middle of sync pulse at the input 
and the leading edge of the burst gating pulse; V7.46 =7V 


Output trailing edge current 


Line flyback-blanking pulse (positive-going) 
Output voltage (peak-to-peak value) 
Output resistance 


Output trailing edge current 


Line drive pulse (positive-going) 
Output voltage (peak-to-peak value) 


Output resistance 
for leading edge of line pulse 
for trailing edge of line pulse 


Pulse duration (thyristor driving) 
V4.16 = 9,4 to V1-16 V 


Pulse duration (transistor driving) 
V4.16 =O0to4 V; tfp = 12 us 
Supply voltage for switching off the output pulse 


Overall phase relation 


Phase relation between middle of sync pulse 
and the middle of the flyback pulse 


Tolerance of phase relation 


* 


tq = switch-off delay of line output stage. 
** Line flyback pulse duration tty = 12 us. 


V8-16(p-p) 


Rg 
ton 
loff 


V7-16(p-p) 
R7 


to 


V7-16(p-p) 
R7 


I7 
V3-16(p-p) 


R3 
R3 


TDA2593 


> 10 
typ. 11 
typ. 2 
typ. 15 
= 10 
typ. 11 
typ. 70 
typ. 4 
3,7 to 4,3 
typ. 2,65 
2,15 to 3,15 
typ. 2 
4to5 

typ. 70 
typ. 2 
typ. 10,5 
typ. 2,5 
typ. 20 
typ. 7 
6,5 to 8,5 

14 + ty 

typ. 4 
typ. 2,6 
< 0,7 
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The adjustment of the overall phase relation and consequently the 
leading edge of the line drive pulse occurs automatically by phase 


control v9. 


If additional adjustment is applied it can be arranged by current 


supply at pin 5 such that 


Oscillator 

Threshold voltage low level 
Threshold voltage high level 
Discharge current 


Frequency; free running (Cogc = 4,7 nF; 
Rose = 12 kQ) 


Spread of frequency 
Frequency control sensitivity 


Adjustment range of network in circuit (Fig. 1) 
Influence of supply voltage on frequency 


Change of frequency when V1.46 drops to 5 V 


Temperature coefficient of oscillator 
frequency 


Phase comparison 1 
Control voltage range 
Control current (peak value) 


Output leakage current 
at V13.16 =4to8V 


Output resistance 
at V13.16 =4to8 V 
at V43.16 <3,8 Vor >8,2V 


Control sensitivity 


Catching and holding range (82 kQ. beteeen 
pins 13 and 15) 


Spread of catching and holding range 


% 


Excluding external component tolerances. 
** Current source. 
4 Emitter follower. 
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A(Af) 


typ. 30 
typ. 4,4 
typ. 7,6 
typ 0,47 
typ. 15,625 
=< £5 
typ. 31 
typ. + 10 
=< + 0,05 
< +10 
< £10" 
3,8 to 8,2 
1,9 to 2,3 
= 1 
high ohmic 
low ohmic 
typ. 2 
typ. + 780 
typ. + 10 


BLA/us 


Hz 


%* 


Horizontal combination TDA2593 


Phase comparison v2 and phase shifter 


Control voltage range V5-16 54to7,6 V 
Control current (peak value) + lo typ. 1 mA 
Output resistance 

at V5.16 = 5,4 to 7,6 V high ohmic ‘ 

at V5.16 < 5,4 Vor>7,6V Rs typ. 8 kQ2 
Input leakage current 

V5-16 = 5,4 to 7,6 V I5 < 5 uA 
Permissible delay between leading edge of output 

pulse and leading edge of flyback pulse (tfp = 12 us) tq x 15 us 
Static control error At/Atg << 0,2 % 


Coincidence detector 3 


Output voltage V11-16 05to6 V 
Output current (peak value) 
without coincidence l44aM typ. 0,1 mA 
with coincidence —ltiM typ. 0.5 mA 


Time constant switch 


Output voltage V12-16 typ. 6 V 
Output current (limited) +149 = 1 mA 
Output resistance 
at V11-16 =2,5to7V R12 typ. 0,1 k&2 
at V11-16 <1,5Vor>9V R12 typ. 60 kQ2 


Internal gating pulse 
Pulse duration ty typ. 7,5 us 


* Current source. 
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HORIZONTAL COMBINATION 


The TDA2594 is a monolithic integrated circuit intended for use in colour television receivers. 
The circuit incorporates the following functions: 

Horizontal oscillator based on the threshoid switching principle. 

Phase comparison between sync pulse and oscillator voltage (y7). 

Internal key pulse for phase detector (y1) (additional noise limiting). 

Phase comparison between line flyback pulse and oscillator voltage (9). 

Larger catching range obtained by coincidence detector (y3; between sync and key pulse). 
Switch for changing the filter characteristic and the gate circuit (VCR-operation). 

Sync separator. 

Noise separator. 

Vertical sync separator and output stage. 

Colour burst keying and line flyback blanking pulse generator and clamp circuit for vertical blanking. 
Phase shifter for the output pulse. 

Output pulse duration for transistor deflection systems. 

External switching off of the line trigger pulse. 

Output stage with separate supply voltage. 

Low supply voltage protection. 

Transmitter identification and muting circuit, and vertical sync switch-off. 


QUICK REFERENCE DATA 


Supply voltage Vi.19= Vs typ. 12 V 


Supply current 4 typ. 30 mA 
Input signals 
Sync separator input voltage (peak-to-peak value) V11-18(p-p) typ. 3 v* 
Noise separator input voltage (peak-to-peak value) V12-18(p-p) typ. 3 V* 
Pulse duration switch input voltage 
at t= 14 us + tg (transistor driving) V4-18 Oto 3,5 V 
at t = 0 (V3_49 = 0); input 4 open (Iq = 0) V4-18 5,4 to 6,6 V 
Output signals 
Vertical sync output pulse (peak-to-peak value) V8-18(p-p) typ. 11 V 
Burst key output pulse (peak-to-peak value) V7-18(p-p) typ. 11 V 
Line drive-pulse (peak-to-peak value) V3-18(p-p) typ. 10 V 


* Permissible range: 1 to 7 V. 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102CS). 
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Horizontal combination 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage 


at pin 1 (voltage source) V1.18= Vs 
at pin 2 V9.18 
Voltages 
Pin 4 V4-18 
V9-18 
Pin 9 —V9.18 
Pin 11 =V 41-18 
Pin 12 £V12-18 
Pin 13 V13-18 
Currents 
Pins 2 and 3 (transistor driving) (peak value) lom.—-l3m 
Pin 4 l4 
Pin 6 tI 
Pin 7 V7 
Pin 9 lg 
Pin 13 113 
Total power dissipation Prot 
Storage temperature range T stg 
Operating ambient temperature range Tamb 


CHARACTERISTICS at V1.48 = 12 V; Tamb = 25 OC; measured in Fig. 1 
Sync separator (pin 11) 


Input switching voltage V11-18 
Input keying current 14 

Input leakage current at V414.148 = —5 V 44 

Input switching current 144 

Switch off current 44 

Input signal (peak-to-peak value) V11-18(p-p) 


* Permissible range 1 to 7 V. 


TDA2594 


max. 13,2 
max. 18 
max. 13,2 
max. 18 
max. 0.5 
max. 6 
max. 6 
max 13,2 
max. 400 
max. 1 
max. 10 
max. 5 
max. 10 
max. 2 
max. 800 
—25 to +125 
O0to+ 70 

typ. 0,8 
5 to 100 

< 1 
< 5 
Z 100 
typ. 150 
3 to 4 


March 1986 


1077 


Noise separator (pin 12) 


input switching voltage V42-18 typ. 14 V 

Input keying current 49 5 to 100 ywA 
> 

Input switching current 42 i . 

Input leakage current at V49.49=-5 V 42 S 1 uA 

Input signal (peak-to-peak value) V4 2-18(p-p) 3to4 V* 

Permissible superimposed noise signal (peak-to-peak value) V12-18(p-p) < 7 MV 


Line flyback pulse (pin 6) 


input current Ig ee 
typ 1 mA 
input switching voltage V6-18 typ. 14 V 
Input limiting voltage V6-18 -~-Q,7 to +1,4 V 
switching on VCR (pin 13) 
Input voltage V 13-18 O0to2,5 V 
or: V43.18 9toVs V 
| 14: = 200 LA 
input current oe i < > mA 
Pulse switching off (pin 4) 
For t= 0; input pin 4 open or V3.4g = 0 
Input voltage V4.18 5,4 to 6,6 V 
Input current l4 typ. O wA 
Vertical syne pulse (positive-going) (pin 8) 
Output voltage (peak-to-peak value) V2.18 a LON 
| (peak-tc -18(p-p) ie: 1 Vv 
Output resistance Re | typ. 2 kX 
Deiay between leading edge of input and output signal ton typ. 15 us © 
Delay between trailing edge of input and output signal toff a ton MS 
Switching off the vertical sync pulse V10-18 S 3 .V 
Burst key pulse (positive-going) (pin 7) 
Qutput voltage V7.18 ‘a ae 
° ee oe typ. 11 V 
Output resistance | Ry typ. 70 22 
pulse cumionWoaee : typ. ves 
Pulse duration; V7.49= 7 V ty 39:16:43-us 


Phase relation between middle of sync pulse at the input 
: . ee . P typ. 2,65 us 


and the leading edge of the burst key pulse; V7.4e2 "= 7 V t = 

7 i i ee 1-18 2,15%t0 3,15 us 
Output trailing edge current iy typ. 2 mA 
saturation voltage during line scan V7-18 S 1V 


a 
a 


* Permissible range 1 to 7 V. 
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Line flyback-blanking pulse (positive going) (pin 7) 


Output voltage V748 4ito49 V 
Output resistance ny typ. 70 Q 
Output trailing edge current ly typ. 2 mA 


Field flyback/blanking pulse (pin 7) 


Output voltage with externally forced in current 


I7=2,4to 3,6 mA V 7.48 2103 V 
Output resistance at 17 =3 mA Ry typ. 70 Q 


ct 


TV-transmitter identification output (pin 9; open collectur) 


Output voltage at lg = 3 mA; no TV-transmitter Vg.18 — 0.5 V 
Output resistance at lg = 3 mA; no TV transmitter Rg Sm, FOO QQ 
Output current at V19.18 2 3 V; 1V-transmitter identified lg fy DAN 


TV-transmitter identification (pin 10) 


When receiving a TV signal the voltage V19.1g will change from = 7 V toe7 V. 


Line drive pulse (positive-going) 


Output voltage (peak-to-peak value) V3-418{p-p) typ. ia Vv 
Output resistance 

for leading edge of line pulse Re typ. 2,5 S2 

for trailing edge of line pulse Ag typ, 20 92 
Pulse duration (transistor driving) 

V4.19 = 0 to 3,5 V; lq 4 200 HA; tty = 12 us by 14+ ty us" 
Supply voltage for switching off the output pulse V4-148 typ. 4M 


Overall phase relation 


Phase relation between middle of sync pulse 


and the middle of the flyback pulse | At typ. 2,6 + 0,7 ws** 
The adjustment of the overall phase relation and consequently the leading edge of the line drive puise 


occurs automatically by phase control v9. 
If additional adjustment is applied it can be arranged by current supply at pin 5, such that: 


Supplying current Ai/At typ. 30 pA/ys 


* tq = switch-off delay of line output stage. 
** Line flyback pulse duration tp = 12 US. 
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TDA2594 


| Oscillator (pins 16 and 17) 


Threshold voltage low level 

Threshold voltage high level 

Charging current 

Frequency; free running (Cog¢ = 4,7 NF; Rogce = 12 k&2) 
Spread of frequency 

Frequency control sensitivity 


Adjustment range of network in circuit (Fig. 1) 


Influence of supply voltage on frequency; reference at Vs = 12 V 


Change of frequency when Vc drops to 5 V; reference at 
Vo=12V 


Temperature coefficient of oscillator frequency 


Phase comparison yj (pin 15) 
Control voltage range 
Control current (peak value) 
Output leakage current 

at V15.18 74,3 to 7,7 V 


Output resistance 
at V45.18=4,3to7,/7 V 
at V15.19 4,1 Vor2=7,9V 


Control sensitivity 
Catching and holding range (82 kQ. between pins 15 and 17) 
Spread of catching and holding range 


Phase comparison ¢9 and phase shifter (pin 5) 
Control voltage range 

Control current (peak value) 

Output resistance at V5.1g = 5,4 to 7,6 V 
Input leakage current at V5.4g = 5,4 to 7,6 V 


Permissible delay between leading edge of output 
pulse and leading edge of flyback pulse (ttp = 12 us) 


Static control error 


Coincidence detector v3 (pin 13) 
Output voltage 


Output current (peak value) 
without coincidence 
with coincidence 


* Current source. 
** Emitter follower. 
4 Excluding external component tolerances. 
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typ. 4,4 
typ. 7,6 
typ. 0,47 
typ. 15,625 
< +5 
typ. 31 
typ. +10 
< +0,05 
< +10 
< +10 * 
41to 7,9 
1,8 to 2,2 
< 1 
high ohmic 
low ohmic 
typ. 2 
typ. + 680 
typ. £12 
54 to 7,6 
typ. 1 
high ohmic 
< 5 
< 15,5 
< 0,2 
0,5 to 6 
typ. 0,1 
typ. 0,5 


mA 
mA 


Horizontal combination 


Time constant switch (pin 14) 
Output voltage 
Output current (limited) 


Output resistance 
at V13.149=3,5to7V 
at V143.189<2,5Vor2z9V 


Internal keying pulse 


Puise duration 


V 14-18 
tl44 


typ. 
typ. 


typ. 
typ. 


typ. 


TDA2594 


6 V 
1 mA 


0,1 kQ 
60 kQ2 


7,5 Us 
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HORIZONTAL COMBINATION 


GENERAL DESCRIPTION 


TDA2595 


The TDA2595 is a monolithic integrated circuit intended for use in colour television receivers. 


The circuit incorporates the following functions: 


@ Positive video input; capacitively coupled (source impedance < 200 92) 
e@ Adaptive sync separator; slicing level at 50% of sync amplitude 

@ Internal vertical pulse separator with double slope integrator 
@ 


Output stage for vertical sync pulse or composite sync depending on the load; both are switched 


off at muting 
1 phase control between horizontal sync and oscillator 


Coincidence detector 93 for automatic time-constant switching; overruled by the VCR switch 


@ Time-constant switch between two external time-constants or loop-gain; both controlled by the 


coincidence detector 3 
@ 1 gating pulse controlled by coincidence detector 3 
@ Mute circuit depending on TV transmitter identification 


@ 2 phase control between line flyback and oscillator; the slicing levels for yz control and horizontal 


blanking can be set separately 


@ Burst keying and horizontal blanking pulse generation, in combination with clamping of the 


vertical blanking pulse (three-level sandcastle) 


@ Horizontal drive output with constant duty cycle inhibited by the protection circuit or the supply 


voltage sensor 
e Detector for too low supply voltage 


@ Protection circuit for switching off the horizontal drive output continuously if the input voltage 


is below 4 V or higher than 8 V 


@ Line flyback control causing the horizontal blanking level at the sandcastle output continuously in 


case of a missing flyback pulse 
® Spot-suppressor controlled by the line flyback control 


QUICK REFERENCE DATA 


Supply voltage (pin 15) V 15-5 = Vp typ. 
Sync pulse amplitude (positive video) Vi(p-p) min. 
Horizontal output current l4 typ. 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102CS). 


12 V 
50 mV 
30 mA 
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Fig. 1 Block diagram. 


Horizontal combination 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage (pin 15) 


Voltages at: 
pins 1, 4 and 7 


pins 8, 13 and 18 

pin 11 (range) 
Currents at. 

pin 1 

pin 2 (peak value) 

pin 4 

pin 6 (peak value) 

pin 7 

pin 8 (range) 

pin 9 (range) 

pin 18 
Total power dissipation 
Storage temperature range 


Operating ambient temperature range 


V15-5 = Vp 


V1:4:7-5 
V8-13:18-5 
V411-5 


I 
+ low 
I4 
+ |6m 


TDA2595 


max. 13,2 
max. 18 
max. Vp 
—0,5to+6 
max. 10 
max. 10 
max. 100 
max. 6 
max. 10 
—5 to+ 1 
—10 to+3 
max. 10 
max. 800 
—25 to+ 125 
Oto +70 
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TDA2595 


parameter min, typ. max. 


{eA NONSENSE EIN ANE Ln MEE NAN A ea AN RCNA ANS OPPS uP ng REA RNS PERI EAM at aie Mane BPAEAY 


[ 
| 
Composite video input and 
sync separator (pin 11) | 
(internal black level determination) | 
Input signal (positive video; 
standard signal: peak-to-peak value) V11-5(p-p) 
Sync pulse amplitude 
(independent of video content) V41-5(p-p) 
Generator resistance RG 
Input current during: 
video 44 
—h44 
{ 
| aN 
| 
| 


sync pulse 
black level 


Composite syne generation (pin 10) 
horizontal slicing level at 5O% 
of the sync pulse amplitude 


Capacitor current during: 
video lio. 


1409 170 “ 


sync pulse 
Verticai syne pulse generation 
slicing level at 25% (80% between 


black levei ancl horizontal slicing 
level); pin 9 


Output voltage 


Pulse duration ty — 190 — 


Delay with respect to the vertical 


sync pulse (leading ecge) tg 45 _ 


Pulse-mode contro! 
output current for vertical sync no current applied 
pulse (dual integrated) at pin . | 


output current for horizontal and current applied via a 
vertical syne pulse resistor of 15 kQ) from 
(non-integrated separated signal} Vp to pin 9 
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1727 2 a APOE 5c A TOOTS TS CHS NO RET SIE YN TPE: RRA POMEL BRIN TRON TOO UEP MNS ERNE AR oS SNAPE ODN PIT Pa PREPRESS ENO PITTA PE ALOT a HR MONO TO RT 


symbol min, | typ max. unit | 
- -_ 
i fosc 15 625 oo Hz 
| 
| 
| 
| 
| 


parameter 


Horizontal oscillator 
(pins 14 and 16) 


Frequency; free running 


Reference voltage for fos V14-5 


Frequency control sensitivity Af gse/Alq4 


Adjustment range of circuit Fig. 1 | Afose 


Spread of frequency Afosc: 
Frequency dependency (excluding 
tolerance of external components) 


with supply voltage (Vp = 12 V) + 0,05 


AV 15.5/V 45.5 


with temperature 


Capacitor current during: 


| 
| 
| 
| 
| 


discharging 


ob. | 1 6 io 

charging “1416 

Sawtooth voltage timing (pin 14) 
rise time 


fall time 


Horizontal output pulse (pin 4) 
Output voltage LOW at Ig = 30 mA 
Pulse duration (HIGH) 


Supply voltage for switching off 


| 
| 
with supply voltage drop of 5 V Afose 
___the output pulse (pin 15) | 


SLPS ee te SRP RAPS: DLT PCS ida 
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CHARACTERISTICS (continued) 


parameter symbol min. typ. 
Phase comparison 4 (pin 17) 
Control voltage range V175 3,55 — 
Leakage current 

at V17.5 = 3,55 to 8,3 V 117 _ — 
Control current for external 

time-constant switch +147 1,8 2 
Control current at V19.5 = V15-5 

and V43.5 <2 Vorv435>9,5 V +147 — 8 
Control current at V1g9.5 = V45-5 

and V73.5 =2to9,5V +147 1,8 | 2 
Horizontal oscillator contro! 

control sensitivity Sy 6 -- 

catching and holding range tAfose — 680 

spread of catching and holding 

range tAfose — 10 
Internal keying pulse 

at V73.5 =2,9 to9,5V tp — 7,5 
Time-constant switch | 

slow time-constant at V13-5 9,5 — 

fast time-constant at V135 2 — 
Impedance converter offset voltage 

(slow time-constant) +V47-18 — — 
Output resistance 

slow time-constant R185 as a 

fast time-constant R195 high impedance 
Leakage current lig = = 
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parameter 


Coincidence detector y3 (pin 13) 


Output voltage 
without coincidence with 
composite video signal 


without coincidence without 
composite video signal (noise) 


with coincidence with 
composite video signal 


Output current 
without coincidence with 
composite video signal 


with coincidence with 
composite video signal 


Switching current 
at V3.5 = Vp —0,5 V 


at V13.5 = 0,5 V (average value) 


Phase comparison 9 (pins 2 and 3) 
(see note 1) 


Input for line flyback pulse (pin 2) 


Switching level for yp comparison 
and flyback control 


Switching level for horizontal blanking 


Input voltage limiting 


Switching current 
at horizontal flyback 


at horizontal scan 


Phase detector output (pin 3) 
Control current for v9 
Control range 


Static control error 


Leakage current 
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CHARACTERISTICS (continued) 


Phase comparison v9 (pins 2 and 3) 
(continued) 


Phase relation between middle of the 
horizontal syne pulse and the 
middle of the line flyback pulse 


at tfp = 12 us (note 2) 2,6 + 0,7 — Us 
If additional adjustment is 

required, it can be arranged by 

applying a current at pin 3 30 — LA/us 
Burst gating pulse (pin 6; note 3) 
Output voltage 11 — V 
Pulse duration 4 43 US 
Phase relation between middle of 

sync pulse at the input and the 

leading edge of the burst gating 

pulse at V6.5 =7V 2,65 3,15 Us 
Output trailing edge current 2 — mA 
Horizontal blanking pulse (pin 6) 

(note 3) 
Output voltage 4,5 49 V 
Output trailing edge current 2 — mA 
Saturation voltage at 

horizontal scan — 0,5 V 
Clamping circuit for vertical 

blanking pulse (pin 6; note 3) 
Output voltage at Ig = 2,8 mA 2:5 3 V 
Minimum output current 

at V6.5 > 2,15 V 2,3 — mA 
Maximum output current 

at V6.5 <3 V 30 — mA 
TV-transmitter identification 

(pin 12) 
Output voltage 

no TV transmitter — 1 V 

TV transmitter identified — — V 
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Mute output (pin 7) 


Output voltage at 17 =3 mA 


no TV transmitter V75 — = 0,5 V 
Output resistance at l7 = 3 mA 

no TV transmitter R75 _ — 100 Q2 
Output leakage current 

at V49.5 > 3 V 

TV transmitter identified I7 — — 5 | WA 


Protection circuit (beam-current/ 
EHT voltage protection) (pin 8) 


No-load voltage for Ig = 0 


(operative condition) Ve5 — 6 —_ V 
Threshold at positive-going voltage Ve5 — 8+0,8 — V 
Threshold at negative-going voltage Ve5 — 4+0,4 — V 
Current limiting 

for Va.5=1to8,5V + |g -- 60 = yA 
Input resistance for Va.5 > 8,5 V Re5 — 3 — kQ2 
Response delay of threshold switch tg — 10 — us 


Control output of line flyback 
pulse control (pin 1) 


Saturation voltage at standard 
operation; l4 =3 mA V14-5sat — a 0,5 V 


Output leakage current in case of 
disturbance of line flyback pulse l4 ~~ — 5 LA 


Notes to the characteristics 


1. Phase comparison between horizontal oscillator and the line flyback pulse. Generation of a phase 
modulated (y9) horizontal output pulse with constant duration. 


2. tfp is the line flyback pulse duration. 


3. Three-level sandcastle pulse. 
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5 W AUDIO POWER AMPLIFIER 


The TDA2611A is a monolithic integrated circuit in a 9-lead single in-line (SIL) plastic package with a 
high supply voltage audio amplifier. Special features are: 


QUICK REFERENCE DATA 


Supply voltage range Vp 6 to 35 V 


possibility for increasing the input impedance 

single in-line (SIL) construction for easy mounting 

very suitable for application in mains-fed apparatus 

extremely low number of external components 

thermal protection 

well defined open loop gain circuitry with simple quiescent current setting and fixed integrated 
closed loop gain 


Repetitive peak output current IORM < 15 A 
Output power at dtoz = 10% 

Vp=18V;R,_= 8 Po typ. 45 W 

Vp=25V;R,_ = 15 Q Po typ. 5 W 
Total harmonic distortion at Pp <2W; Ry =8 22 dtot typ. 0,3 % 
Input impedance | Z| typ. 45 kQ 
Total quiescent current at Vp = 18 V ltot typ. 25 mA 
sensitivity for Pp = 2,5 W; Ry =8 2 Vj typ. 55 mV 
Operating ambient temperature Tamab —25 to+ 150 °C 
Storage temperature Tstg ~55 to+ 150 °C 


PACKAGE OUTLINE 
9-lead SIL; plastic (SOT-1 10B). 
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6 O—~ 4 


7Z276436.1 


Fig. 1 Circuit diagram; pin 3 not connected. 
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5 W audio power amplifier TDA2611A 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage Vp max. 35 V 

Non-repetitive peak output current lOSM max. 3A 

Repetitive peak output current lORM max. 15 A 

Total power dissipation see derating curves Fig. 2 

Storage temperature Tstg —55 to+ 150 °C 

Operating ambient temperature Tamb —25 to+ 150 °C 
7Z276428.1 


infinite 
heatsink 


ee ae ae a ae a i 
a oe ee 


Fig. 2 Power derating curves. 


HEATSINK EXAMPLE 


Assume Vp = 18 V; Ry = 8 Q; Tamb = 60 OC maximum; Tj = 150 OC (max. for a 4 W application into 
an 8 Q load, the maximum dissipation is about 2,2 W). 
The thermal resistance from junction to ambient can be expressed as: 


Rthj-a= Rthj-tab + Rthtab-h + Rthha=—55— =41 KW. 


Since Rth j-tab = 11 K/W and Rth tab-h = 1 K/W, R+h h-a > 41 — (11 Ba 1) = 29 K/W. 
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D.C. CHARACTERISTICS 


Supply voltage range Vp . ~6to35 V 
Repetitive peak output current IORM < 15 A 
Total quiescent current at Vp = 18 V ltot typ. 25 mA 


A.C. CHARACTERISTICS 
Tamb = 25 OC; Vp = 18 V; Ru = 8 Q; f = 1 kHz unless otherwise specified; see also Fig. 3 
A.F. output power at dot = 10% 


ee Rp. = > 4 WwW 
Vp= 18V;RL= 82 Po is 45 W_ 
Vp= 12V; Ry, = 82 Po typ. 1,7 W 
Vp=83V;R_= 82 Po typ. 065 W 
Vp= 20V;R, = 8Q Po typ. 6 W 
Vp= 25V; Ri, = 150 Po typ. 5 W 
x ten te typ. 03 % 
Total harmonic distortion at Po = 2 W dtot c 1% 
Frequency response > 15 kHz 
Input impedance IZ; | typ. 45 kQ * 
a een aoc t a eee pea | typ. 0,2 mV 
Noise output voltage at Ro = 5 kQ2; B = 60 Hz to 15 kHz Vi < 0.5 mV 
Sensitivity for Py = 2,5 W V; Sy " iy 


TDA2611A 


+] C4 
470 uF Vp 
(16 V) 
tei erainSocammai nsmamon) wea 
7276437.1 


Fig. 3 Test circuit; pin 3 not connected. 


* Input impedance can be increased by applying C and R between pins 5 and 9 (see also Figures 6 and 7). 
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5 W audio power amplifier 
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typical values 


f= 1kHz 
tot = 10% 
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view of loRM ig 1,5 A 
Fig. 5 Output power as a function of 
supply voltage. 
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1 uF, R= 1kQ; circuit of Fig. 3; C2 = 10 pF; typical values. 
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Fig. 7 Input impedance as a function of R in circuit of Fig. 3; C = 1 uF; f 
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Fig. 8 Total harmonic distortion as a function of Rg in the circuit of Fig. 3;P,=3 
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Fig. 9 Total power dissipation and efficiency as a function of output power. 
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Fig. 10 Ceramic pickup amplifier circuit. 
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Fig. 11 Total harmonic distortion as a function of output power; —— with tone control; 


——-— without tone control; in circuit of Fig. 10; typical values. 
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Fig. 12 Frequency characteristics of the circuit of Fig. 10; ---— tone control max. high; ~~ — tone 
control min. high; Pg relative to 0 dB = 3 W; typical values. 
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VERTICAL DEFLECTION CIRCUIT 


The TDA2653A is a monolithic integrated circuit for vertical deflection in large screen colour television 
receivers, e.g. 30AX and PIL-S4 systems. 


The circuit incorporates the following functions: 
Oscillator; switch capability for 50 Hz/60 Hz operation. 
Synchronization circuit. 

Blanking pulse generator with guard circuit. 

Sawtooth generator with buffer stage. 

Prearnplifier with fed-out inputs. 

Output stage with thermal and short-circuit protection. 


Flyback generator. 


Voltage stabilizer. 


QUICK REFERENCE DATA 


0 ANT EREEST WEN? “semana amen: 5 se a aeteene ses 20 eereraennts Tee mms me a cette aes meee comet ageinnenie sheet tne RUN Rn EEG ona MA MONIE PNG sina OSE OA ater gt OES TEE 5 SS UPR AE Te ROMANE NON CT SO te CLC NOE «ENN RRL RE Nt NN eC 


For 30AX system 


Supply voltage (pin 9) V9.87= Vs typ. 26 V 
Supply current (pin 5 + pin 9) I5+lg=Ig _ typ. 325 mA 
Output current (peak-to-peak value) I6(p-p) typ. 2,2 A 
Picture frequency f 50 Hz/60 Hz 
Sync input pulse (peak-to-peak value) V2-8(p-p) = 1V 
Thermal resistance from junction to mounting base Rth j-mb < 5 K/W 


PACKAGE OUTLINE 
13-lead DIL; plastic power (SOT-141BA). | Sagetes 
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sync pulse blanking pulse 
input output 


IL = a amplitude 
Fig. 1 Block diagram. (1) Condition for pin 12: LOW voltage level = 50 Hz; HIGH voltage level = 60 Hz. 
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Vertical deflection circuit | | TDA2653A 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 9) V9.2= Vs max. 40 V 
Supply voltage output stage (pin 5) V5.8 max. 58 V 
Voltages 
Pin 3 V3.11 max. V 
Pin 13 V13-8 max. V 
Pins 4 and 10 V4: 10-8 max. 24 V 
Pin 6 V6-8 max. 58 V 
—V6-8 max. OV 
Pins 7 and 11 V7-11-8 max. 40 V 
Currents 
Pin 1 14 max. OmA 
—l4 max 1 mA 
Pin 2 +19 max. 10 mA 
Pin 3 I3 max. O mA 
—|2 max 5 mA 
Pin 7 I7 max. 1,2 A 
“=19 max. 115A 
Pin 11 144 max. 50 mA 
—144 max. 1 mA 
Pin 12 42 max. 3 mA 
—l19 max O mA 


Pins 5, 6 and 8: internally limited by the short-circuit protection circuit. 


Total power dissipation: internally limited by the thermal protection circuit. 


Storage temperature range Tstg —25 to +150 °C 
Operating ambient temperature range Tamb 0 °C to limiting value <— 
10 7Z83312 
IN TIN NI Naa 
| INIT LIN NB RERAE 
SIONS <8 Neat 
Prot R14 a N aie. Ee Neste i 
rot ASCENSION 
iW) RA PA “x - Ne KG Fig. 2 Total power dissipation. 
CECE DRESSERS DEN ee ee 
is IN IN j j x 
6 COCO PSSA ESSERE ee 
Port eb lt SSCNCN sink compound is used. 
ESRD NINN NG Rth j-mb <5 K/W. 
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CHARACTERISTICS 


Tamb = 25 OC unless otherwise specified. 


Supply voltage/output stage 


Supply voltage | V9.g=Vs 91030 V 
Output voltage 
= a 
at -Ig=1,1A 6-8 eee eX 
typ. V5.8—1,9 V 
= | typ 1,3:-V 
atlg=1,1A V6-8 2 16V 
Flyback generator output voltage at —lIg = 1,1A V7-8 typ. Vs— 2,2 V 
Peak output current +16 < 1,2 A 
Flyback generator peak current +|7 < 1,2 A 
Feedback 
Input quiescent current = Ae1O typ. 0,1 uA 
Synchronization 
Sync input pulse V9.8 1to12 V 
Tracking range typ. 28 % 
Oscillator/sawtooth generator 
Oscillator frequency control input voltage V1-8 6to9 V 
Sawtooth generator output voltage V3.8 OtoVs—1V 
V11-8 OtoVs—2 V 
Sawtooth generator output current 218 Oto4 mA 
z= —2 UA 
im < +30 mA 
Oscillator temperature dependency 
Tease = 20 to 100 °C (Af/f)/AT case typ. 10° K! 
Oscillator voltage dependency 
Vs = 10 to 30 V (Af/f)/AVs typ. 4x10% Vv! 
Blanking pulse generator 
Output voltage 
at Vg = 24 Vi; lg=1mA V9.8 typ. 18,5 V 
Output current =19 S 3 mA 
Output resistance R9.8 typ. 410 Q 
Blanking pulse duration at 50 Hz sync th typ. 1,4+0,07 ms 
50 Hz/60 Hz switch capability 
Saturation voltage; LOW voltage level V42.8 typ. 1V 
Output leakage current 492 typ. 1 uA 
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Vertical deflection circuit TDA2653A 


Thermal resistance/junction temperature 


From junction to mounting base Rth j-mb < 5 K/W 
Junction temperature; switching point thermal protection qj typ. 15048 °C 
PINNING 

1. Oscillator adjustment 8. Ground 

2. Synchronization input/blanking output 9. Positive supply (Vs) 

3. Sawtooth generator output 10. Reference voltage 

4. Preampiifier input 11. Sawtooth capacitor 

5. Positive supply of output stage 12. 50 Hz/ 60 Hz switching voltage 

6. Output 13. Oscillator capacitor 

7. Flyback generator output 


APPLICATION INFORMATION 
The function is described against the corresponding pin number 
1, 13. Oscillator 
The oscillator frequency is determined by a potentiometer at pin 1 and a capacitor at pin 13. 
2. Sync input/blanking output 


Combination of sync input and blanking output. The oscillator has to be synchronized by a 
positive-going pulse between 1 and 12 V. The integrated frequency detector delivers a switching 
level at pin 12. 

The blanking pulse amplitude is 20 V witha load of 1 mA. 


3: Sawtooth generator output 


The sawtooth signal is fed via a buffer stage to pin 3. It delivers the signal which is used for 
linearity control, and drive of the preamplifier. The sawtooth is applied via a shaping network 
to pin 11 (linearity) and via a resistor to pin 4 (preamplifier). 


4. Preamplifier input 


The d.c. voltage is proportional to the output voltage (d.c. feedback). The a.c. voltage is 
proportional to the sum of the buffered sawtooth voltage at pin 3 and the voltage, with 
opposite polarity, at the feedback resistor (a.c. feedback). 


D: Positive supply of output stage 


This supply is obtained from the flyback generator. An electrolytic capacitor between pins 7 
and 5, and a diode between pins 5 and 9 have to be connected for proper operation of the 
flyback generator. 


6. Output of class-B power stage 


The vertical deflection coil is connected to this pin, via a series connection of a coupling 
capacitor and a feedback resistor, to ground. 


re Flyback generator output 
An electrolytic capacitor has to be connected between pins 7 and 5 to complete the flyback 
generator. 

8. Negative supply (ground) 


Negative supply of output stage and small signal part. 


9. Positive supply 


The supply voltage at this pin is used to supply the flyback generator, voltage stabilizer, 
blanking pulse generator and buffer stage. 
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APPLICATION INFORMATION (continued) 
10. Reference voltage of preamplifier | 
External adjustment and decoupling of reference voltage of the preamplifier. 
11. Sawtooth capacitor 
This sawtooth capacitor has been split to realize linearity control. 
12. 50 Hz/60 Hz switching level 


This pin delivers a LOW voltage level for 50 Hz and a HIGH voltage level for 60 Hz. The ampli- 
tudes of the sawtooth signals can be made equal for 50 Hz and 60 Hz with these levels. 


The following application data are measured in Figs 3 and 4. 


30AX system | 30AX system PIL-S4 


(26 V) (26 V/12 V) system 
Fig. 3 Fig. 4 Fig. 3 
System supply voltages Vs typ. 26 
Vs? typ. — 
‘System supply currents Is4 typ. 315 mA 
Iso typ. = mA 
Output voltage V6-8 typ. 14 
Output voltage (peak value) V6-8 typ. 42 
Deflection current (peak-to-peak value) IG(p-p) typ. 2,2 
Flyback time te typ. 1 
ee dissipation per 5 ip. 41 
max. 48 
Oscillator frequency unsynchronized f typ. 46,5 


* Calculated with AVg = +5% and ARyoke = —/%. 
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(1) Condition for pin 12: LOW voltage level = 50 Hz; HIGH voltage level = 60 Hz. 


Fig. 3 Typical vertical deflection circuit for 30AX system (26 V). The values given in parentheses and the dotted components are valid for the 
PIL-S4 system. 
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(1) Condition for pin 12: LOW voltage level = 50 Hz; HIGH voltage level = 60 Hz. 


Fig. 4 Typical vertical deflection circuit for 30AX system (Vsq1 = 26 V, Vso = 12 V) in quasi-bridge connection. 
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VERTICAL DEFLECTION CIRCUIT 


TDA2654S 


The TDA2654 is a monolithic integrated circuit for vertical deflection in monochrome and tiny-vision 


colour television receivers. 
The circuit incorporates the following functions: 


Oscillator 

Synchronization circuit 

Blanking pulse generator 

Sawtooth generator 

S-correction and linearity circuit 

Comparator and drive circuit 

Output stage 

Supply for pre-stages via internal voltage divider 
Thermal protection circuit 

Controlled switch-on 


QUICK REFERENCE DATA 


Supply voltage range (ref. to tab = ground) 
Output current (peak-to-peak value) 

Total power dissipation 

Operating junction temperature 


Thermal resistance from junction to tab 


PACKAGE OUTLINE 
9-lead SIL; plastic (SOT-110B). 


10 to 36 V 
max. 2A 
max. 5 W 
max. 150 °C 
= 10 °C/W 
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Fig. 1 Block diagram. 
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Vertical deflection circuit TDA2654S 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


All voltages and currents refer to the tab (ground) connection. 


Voltages 
Pin 2 V9 max. 5 V 
Pin 3 V3 max. 17 V 
Pin 4 V4 max. 17 V 
Pin 5 V5 max. 6V 
Pin 6 V6 max. 13 V 
Pin 7 V7 max. 18 V 
Pin 8 Vg (Vp) max. 36 V 
Currents 
Pin 1 +14 max. 1 mA 
—l4 max. 5 mA 
Pin 2 Ip max. 2,5 mA 
Pin 3 Ig max. 30 mA 
Pin 4 l4 max. 30 mA 
Pin 5 +15 max. 1 mA 
Pin 6 +g max. 3 mA 
Pin 9 (repetitive) tlg max. 1A 
Pin 9 (non-repetitive) tl max. 1,25 A 
Total power dissipation (see also Fig. 2) Prot max. 5 W 
Storage temperature T stg —25 to+ 150 OC 
Operating junction temperature Tj max. 150 °C 
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Fig. 2 Total power dissipation. The graph takes into account an R+h tab-h = 1 °C/W which is to be 
expected when the tab is connected to a heatsink with one 3 mm bolt, without using heatsink compound. 
Rth j-tab = 10 °C/W. 
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TDA2654S 


CHARACTERISTICS 


Tamb = 25 °C unless otherwise specified; voltages and currents ref. to tab (ground) 


monochrome | portable mono-chrome 


Supply voltage (pin 8) Vp 
Supply current (pin 8) Ip 

Total power dissipation Prot 
Output voltage (peak-to-peak value) Vg (p-p) 
Blanking pulse; 14 = 1mA V4 
Blanking pulse duration ty 

D.C. input voltage (pin 6) V6 
Deflection current (peak-to-peak value) IQ (p-p) 
Flyback time t 

Free running oscillator frequency Tose 


Oscillator thermal drift 
Oscillator voltage shift 


Tracking range oscillator 


Synchronization input voltage V9 
Voltage divider ratio V7/Veg 
Input resistance pin / R7 


Recommended thermal resistance 
of heatsink for Tamp up to 70 PC Rthh-a 


* Recommended value, heatsink not strictly required. 


PINNING 

1. Blanking pulse output 6. Feedback input 
2. Synchronization input 7. Voltage divider 
3. Oscillator timing network 8. Positive supply 
4. Sawtooth generator 9. Output 


5. S-correction and linearity control Tab. Negative supply (ground) 


APPLICATION INFORMATION (see also Fig. 1) 
The function is described against the corresponding pin number 
1. Blanking pulse output 


When the IC is adjusted on a free running frequency of 46 Hz the internal blanking pulse generator 
delivers a blanking pulse with a duration between 1,2 ms and 1,5 ms. The circuit is, however, made 
such that when the flyback time of the deflection current is longer, the blanking pulse corresponds 
to the flyback time. The output voltage is high when the voltage at pin 9 is lower than nominal 
0,34 x Vpin7. 


2. Synchronization input 


The oscillator has to be synchronized by a positive-going pulse. The circuit is made such that synch- 
ronization is inhibited during the flyback time. 
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Vertical deflection circuit | TDA2654S 


APPLICATION INFORMATION (continued) 
3. Oscillator 


The oscillator frequency is set by the potentiometer P1 and resistor R2 between pins 3 and 7 and 
capacitor C1 between pin 3 and ground. For 50 Hz systems the free running frequency is preferably 
adjusted to 46 Hz. 


4. Sawtooth generator 


This pin supplies the charging and discharging currents of the capacitor between pin 4 and ground 
(C2). 


5. S-correction and linearity control 


The amount of S-correction can be set by the value of C3. For 110° deflection coils, e.g. AT1040/15, 
a capacitor of 15 wF will give the right value for S-correction. For 90° deflection systems (e.g. 
AT1235/00) a nearly linear deflection current is required, this can be achieved by increasing C3 to 
100 uF. The linearity can be adjusted by potentiometer P2. 


6. Output current feedback 


To this pin is applied a part of the output current measured across R6 and superimposed on a d.c. 
voltage derived from the voltage across the output coupling capacitor. This signal is compared with 
the internal reference sawtooth. The internal reference sawtooth has an amplitude of about 0,54 V 
peak to peak and a d.c. level of about 3,7 V, for a supply voltage of 25 V at pin 8. 


7. Internal voltage divider decoupling 


The voltage on this pin is about half the supply voltage at pin 8 and is applied to the bases of 

emitter followers supplying the pre-stages of the IC. This voltage controls the amplitude of the 
internal reference sawtooth. In this way tracking with the line deflection system is achieved when the 
supply voltage at pin 8 is derived from the line output transformer. 


8. Positive supply 
The value depends on the deflection coil. 


9. Output 


The deflection coil is connected to ground via coupling capacitor C9 and current.sensing resistor R6. 
The line frequency superimposed on the output voltage may be too high due to the current feedback 
system. The line frequency ripple can be decreased by connecting a resistor across the deflection 

coil. The flyback time can be influenced by the resistor divider (R4, R5) for the d.c. feedback to pin6. 


Tab 


The tab is used as negative supply (ground) connection. Therefore, the tab should be well connected 
to the negative side of the power supply. 


Controlled switch-on 


This feature is achieved by charging the a.c. coupling capacitor (C4; connected to pin 6) from an 
internal current source of about 3 mA (voltage limited to maximum 15 V) for a short period after 
switch-on. The charging time can be influenced by the value of C5 (connected to pin 7). Discharging 
of C4 results in a slowly increasing deflection current after a delay of about 1 second. The blanking 
voltage at pin 1 is high during this delay. 
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Fig. 3 Monochrome 110° vertical deflection system. 
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APPLICATION INFORMATION (continued) 
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Fig. 4 Monochrome 110° vertical deflection system. 
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TDA2655B 


VERTICAL DEFLECTION CIRCUIT 


GENERAL DESCRIPTION 
The TDA2655B is a monolithic integrated circuit for vertical deflection in colour television receivers 
with 90° picture tubes. 


Features 


Synchronization circuit 

Vertical oscillator; 50/60 Hz switch 

Sawtooth generator with buffer stage 

Preamplifier with fed-out inputs 

Output stage with termal and short-circuit protection 
Flyback generator 

Blanking pulse generator with guard circuit 


Voltage stabilizer 


Frequency detector with memory and storage 


QUICK REFERENCE DATA 


For 90° deflection; measured with respect to cooling fin (ground) 


concept 1* concept 2* 
‘ | | Vp4 typ. 22 22 V 
stem su voltages 
y pply g Vp9 typ. 12 = V 
Ip4 typ. 135 140 mA 
System supply currents 
—Ip2 typ. 8 — mA 
Deflection current 
(peak-to-peak value) I9(p-p) typ. 450 450 mA 
Synchronization input voltage 
(peak-to-peak value) V5(p-p) min. 1 1 V 


*Concept 1: with two supply voltages ; concept 2: with one supply voltage. (See also Figs 2 and 3). 


PACKAGE OUTLINE 
12-lead DIL; plastic with metal cooling fin (SOT-150). 
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Vertical deflection circuit 


RATINGS 


TDA2655B 


Limiting values in accordance with the Absolute Maximum System (1EC134) 


Voltages 
with respect to cooling fin (ground) 


Supply voltage (pin 11) 
Supply voltage output stage (pin 8) 
Pin 9 


Pin 10 

Pin 3 

Pin 1 

Pin 6 

Pins 7 and 12 
Currents 

Pin 10 


Pin 5 
Pin 2 
Pin 1 


Pin 6 
Pin 4 
Pin 8, pin 9 and cooling fin 


Temperatures 


Total power dissipation 


Storage temperature range 


Operating ambient temperature range 


PINNING 
pin number function 
Ts sawtooth capacitor 
2: frequency storage information 
3. oscillator capacitor 
4. oscillator resistor (adjustment) 
>. synchronization input/blanking output 
6. sawtooth buffer stage output 


V11= Vp max. 40 V 
Ve max. 60 V 
Vo max. 60 V 
—V9 max. 0 V 
V10 max 40 V 
V3 max. 7 V 
V4 max. 40 V 
V6 max. 7 V 
V7;V12 max. 24 V 
10 max 1,2 A 
—l19 max 1,5 A 
sa max. 10 mA 
I max 3 mA 
l4 max. 50 mA 
—|4 max. 0,1 mA 
—Ig max. 5 mA 
—l4 max. 1 mA 


internally limited by the short-circuit 
protection circuit 


internally limited by the short-circuit 
protection circuit 


Tamb 0 °C to limiting values 
pin number function 
7. feedback input 
8. positive supply of output stage 
9. output 
10. flyback generator output 
11. positive supply (Vp) 
12. preamplifier input 
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TDA2655B 


CHARACTERISTICS 


Vp = 22 V; Tamb = 25 OC; these characteristics are measured with respect to cooling fin (ground), 
unless otherwise specified. 


Supply voltage/output stage 
Supply voltage 
Output voltage 

atlg =0,75A 1,2 

at —-lg=0,75A (Vp — 1,7) 
Flyback generator output voltage 

at 149 =0,75A (Vp — 2,0) 
Supply currents (without load) 

pin 11 10 

pin 8 3 
Output current = 
Flyback generator peak current ~ 


Feedback 

Preamplifier quiescent input 
currents 

Synchronization 

Sync input voltage range 

Synchronizing range 

Oscillator/sawtooth generator 

Frequency setting input voltage 


Sawtooth generator output voltage 
(peak value) V41(m) 


Sawtooth generator output current 14 
Sawtooth generator leakage current —~I4 


Oscillator temperature dependency 
Tease = 20 to 100 OC (Af/f)/AT case 


| Oscillator voltage dependency 
Vp=10to 30 V_ (Af/f)/AVp 


Blanking pulse generator 


| Output voltage (at 15 = 1 mA) 


Output resistance 

Output current (at Vp = 21 V) 

Blanking pulse duration at 50 Hz 
sync 

50/60 Hz frequency detector 


Output saturation voltage 
(LOW level for 50 Hz) 


Leakage current 
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Vertical deflection circuit TDA2655B 


parameter in. nax. | unit 


Buffer stage 
/ Output voltage V 
Output current mA 


Thermal resistance 


From junction to case (cooling fin) Rth j-c — — 15 K/W 


Junction temperature 
switching point thermal protection | qj | 142 150 158 | OC | 


APPLICATION INFORMATION 


The following application data is obtained from measurements made on the circuits shown in Figs 2 
and 3, application circuits for 90° deflection systems. Measurements are made with respect to the 
cooling fin (ground). 


Fig. 2 Fig. 3 
concept 1* concept 2* 
System supply voltages VPq typ. 22 22 V 
Vp2 typ. 12 — V 
Supply currents Ip4 typ. 135 140 mA 
—Ip2 typ. 8 — mA 
Output voltage (d.c. value) Vo typ. 12,2 13,8 V 
Output voltage (peak-to-peak value) V9Q(p-p) typ. 42 43 V 
Output current (peak value) —l9(m) typ. 450 450 mA 
Deflection current (peak-to-peak value) ldefl (p-p) —_- tyP. 850 850 mA 
Flyback time try typ. 0,9 1,0 ms 
Oscillator frequency adjustment 
without sync fo typ. 46,5 46,5 Hz 
Total power dissipation per package 
(see note) Prot max. 1,8 1,8 W 
Ambient temperature Tamb max. 70 70 OC 


Thermal resistance 
(junction to ambient) Rth j-a max. 40 40 K/W 


*Concept 1 : with two supply voltages; concept 2 : with one supply voltage. 


Note 
Calculated with AVp1 of +5% and AR ge] of —7%. 
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Fig. 2 Typical application circuit with two supply 
voltages; for use with 90° picture tubes. 
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Fig. 3 Typical application circuit for a single supply 
voltage; for use with 90° picture tubes. 
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TDA2730 


FM LIMITER/DEMODULATOR 


The TDA2730 is a monolithic integrated circuit for use in audio-visual equipment, e.g. ; 
video recorders and video disc players. 

The circuit comprises an f.m. limiter/demodulator for the playback signal, a video 
amplifier and an electronic switch, which can be used for drop-out elimination. 


QUICK REFERENCE DATA 
Supply voltage V6-11 typ. 12 


Supply current 16 typ. 42 
Input signal range (peak-to-peak value) V4-5(p-p) 30 to 2000 
Video output signal (peak-to-peak value) V2-11(p-p) typ. 4 


BLOCK DIAGRAM 


TDA2730 
Vp 


SYNCHRONOUS 
DEMODULATOR 


7276439 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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RATINGS Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Voltage 
Supply voltage V6-11 max. 13 OV 


Power dissipation 


Total power dissipation 


(see also derating curve below) Prot max. 1,25 W 
Temperatures 
Storage temperature T stg -65 tot+125 °C 
Operating ambient temperature see derating curve below 
2000 7Z76438 
Prot 
(mW) 
1000 Zee 
-akee 
eee set ehee 
re ee On 
—25 
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CHARACTERISTICS measured in the circuit on in Fig. 1 


Supply voltage range 


V6-11 


typ. iz “¥ 
llto13 V 


The following characteristics are measured at Vg6_11 = 12 V; Tamb = 25 OC 


Supply current 


Limiter 


Start of limiting (-—3 dB) 
fy = 4 MHz; peak-to-peak value 


Input signal range for constant luminance output 


(peak-to-peak value) 
Output voltage (peak-to-peak value) 
Available output voltage at an external load 


of 1 k82; peak-to-peak value 


Demodulator 


16 


V4-5(p-p) 


V4-5(p-p) 


V12-13(p-p) 


V12-13(p-p) 


typ. 42 mA 
25to54 mA 


typ. 0,8 V 


30 to 2000 mV 
typ. 750 mV 


= a, 


Measured at Ij = 4 mA; |Z16- 11| = = 1,5 kQ; sae time T = 64 ns; Af =1,4 MHz 


(£7, = 3,0 MHz, fy = 4,4 MHz) 
Current ratio 


Output voltage (peak-to-peak value) 


Drop-out switch 
Input drive voltage range 


Voltage drop between input and output 
for signal flow from pin 7 to pin 8 
for signal flow from pin 9 to pin 8 


Input offset voltage 


Switch actuating input voltage 
for signal flow from pin 7 to pin 8 
for signal flow from pin 9 to pin 8 


Output impedance at 1,5 mA by internal load 


1130 


T1/116 
Vi6-11 


typ. 540 mV 


< 20 mV 
Oto 2,7 V 
3,7to6,0 V 


emitter follower 
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CHARACTERISTICS (continued) 


Video amplifier 


Input voltage level V3-11 typ. 730 mV 
Output voltage level V9-1] typ. Bo. -V 
Open loop gain G typ. 43 dB 
Bandwidth (3 dB) B typ. 8 & MHz 
Output voltage (peak-to-peak value: see note) V2-11(p-p) typ. 4 V 
Note 


Tne gain of tae amplifier is determined by the feedback network comprising the im- 
pedances between pins 2 and 3, and pins 8 and 3. The values quoted apply to the circuit 
in Fig. l. 


PINNING 

1. Current setting demodulator 9. Switch input 

2. Video amplifier output 10. Switch actuating input 

3. Video amplifier input 11. Negative supply (ground) 
4. F.M. signal input 12. Limiter output 

9. F.M. signal input 13. Limiter output 

6. Positive supply 14. Demodulator input 

7. Switch input 15. Demodulator input 

8. Switch output 16. Demodulator output 


APPLICATION INFORMATION 
The function is quoted against the corresponding pin number 
1. Current setting of demodulator 


The current into this pin directly determines the amplitude and the d.c. level of the 
demodulator output. At Il) = 4 mA, optimum temperature compensation is obtained. 


2. Video amplifier output 


A signal up to 4 V peak-to-peak is available from this output (Fig. 1). 
This can be the video signal (Fig.1) or the f.m. signal to the delay line (drop-out 
elimination; Fig. 2). 


3. Video amplifier input 


The demodulator output signal is the input signal to this pin (Fig. 1) or the f.m. 
modulated signal (Fig. 2). 


4. F.M. signal input (in conjunction with pin 5) 


A frequency modulated signal of 1 V peak-to-peak is applied between pins 4 and 5. 
D.C. feedback from the limiter output is applied to stabilize the operation. 


o. F.M. signal input 
See pin 4. 
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APPLICATION INFORMATION (continued) | 


6. Positive supply 


10. 


11. 
12: 


13. 


14. 


15. 


16. 


Correct operation can be obtained in the range ll to 13 V. 


. Switch input 


The signal applied to pin 7 or to pin 9 is transferred to pin 8, depending on the 
switch position. For an input level between 0 and 2,7 V at pin 10, the signal at pin 7 
is transferred to pin 8, and when between 3,7 and 6 V the input signal at pin 9 is 
transferred to pin 8. 

The signal at pin 7 or pin 9 may vary from 6,5 to 12 V. 

The signal at pin 8 is 1,5 V below the value at pin 7 or 9. 

The difference in input level at pins 7 and 9, to obtain equal output at pin 8, will be 
less than 20 mV. 


Switch output 

See pin 7. 

Switch input 

See pin 7. | 

switch actuating input 
See pin 7. 

Negative supply (ground) 
Limiter output 


A balanced signal is available between pins 12 and 13. The signal amplitude is 
limited to 750 mV at both outputs. 


Limiter output 
See pin 12. 
Demodulator input 


A phase shifted signal (with respect to the internally applied signal) is applied 
between pins 14 and 15. 


Demodulator input 


See pin 14. 


Demodulator output 


The output signal is proportional to: 

~- current into pin 1 

- slope of the phase characteristic of the network between pins 12 and 13, and pins 
14 and 15 

- impedance level at the output 

- the sweep (Af) of the f.m. signal. 

A signal of typically 540 mV is available at this pin when using the component values 

in Fig. 1 and Af = 1,4 MHz. 
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APPLICATION INFORMATION (continued) 


Test circuit 
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APPLICATION INFORMATION (continued) 
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AMPLIFIER AND DROP-OUT IDENTIFICATION CIRCUIT 


GENERAL DESCRIPTION 

The TDA2740 is a monolithic integrated circuit intended for use in colour television receivers. It also 
can be used, in conjunction with the TDA2730, in the reproduction part of video recorder sets. The 
circuit incorporates the following functions: 

@ Electronic switch 

@ A.G.C. FM amplifier with display drive capability 

@ Drop-out detector 

@ Schmitt-trigger for generating a drop-out pulse 


switch . display 


input Vp output 
TDA2740 
A.G.C. 
FM ELECTRONIC a ace so DROP - OUT SCHMITT on 
inputs ; 
SWITCH AMPLIFIER DISPLAY DETECTOR TRIGGER 
_ DRIVER ae 
output inputs output input control ; input output input 
(FM) (FM) _ time ; — oe: 
constant : ; 7 Z87207 . 


Fig. 1 Block diagram. 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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P SWITCH AMPLIFIER DISPLAY ory 
DRIVER 
2k i 100 nF 12kQ A low-pass 
filter 
to pin 13 
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Fig. 2 Test circuit. 


Amplifier and drop-out identification circuit | TDA2740 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 13) V13-16 = Vp max. 13 V 
Total power dissipation Prot max. 780 mW 
Storage temperature range T stg --25 to +150 9C 
Operating ambient temperature range Tamb —20to +90 °C 


CHARACTERISTICS 


parameter min. typ. max. 


Supply 
Supply voltage range (pin 13) Vp 11,5 12 13 V 
Supply current (pin 13) Ip 30 40 60 mA 
Electronic switch 
Input voltages (d.c.) V4:7-16 6,5 7,1 7,5 V 
Input impedances I24:7-16| ~~ 1 = kQ2 
Input voltages (pin 6) 
for signal from pin 7 to pin 8 V6 0 — i V 
for signal from pin 4 to pin 8 V6 2,/ ~ Vp V 
Input current (pin 6) lg — — 60 uA 
Output pin 8 open collector 
Output current (d.c.) lg 1,3 1,8 2,5 mA 
Output voltage | | V2.16 6,7 - Vp V 
Forward transfer admittance l[Y ¢| 2,45 33 4,45 mS 


2nd harmonic suppression referred to 
a sinusoidal signal at pin 4 or 7 of 


V4:7(p-p) = 500 mV; f = 4 MHz a ~ —43 | —- dB 
A.G.C. amplifier and display driver 
Input voltages (d.c.) V 14-15-16 2,3 2,6 2,9 V 
Input impedance 2144-15! — 1,2 ~ kQ2 
Input voltage range (peak-to-peak value) V 14-15(p-p) 6 = 60 mV 
Output voltage (peak-to-peak value) V 1(p-p) 0,7 1 1,4 V 
Open-loop voltage gain at f = 4 MHz Goy 43 46 49 dB 
Bandwidth (--3 dB) within control range B 7 — _ MHz 
Output voltage (d.c.) V1-16 5,0 6,7 8,5 V 
Output impedance 21-16 emitter follower 
Input voltage (d.c.) V9.16 2,2 2,5 2,8 V 
Input impedance | IZ9.16| ~ 2,3 = kQ2 
Output pin 5 open collector 
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CHARACTERISTICS (continued) 


A.G.C. amplifier and display driver (continued) 


Display current (pin 5) 


‘without input signal LA 
with input signal of 60 mV (peak to peak) mA 
D.C. voltage at pin 3 
without input signal V 
with input signal V 
Drop-out detector 
Input voltage (d.c.) V 
Input impedance kQ2 
Input voltage (a.c.) (peak-to-peak value) 
for negative-going threshold (tp, }) mV 
for positive-going threshold (tp1__) mV 
Output pin 11 open collector 
Maximum output current — 2,3 — mA 
Output current (d.c.) without input signal 1,3 — mA 
Schmitt-trigger (see Fig. 3) 
Threshold voltage: ON 10,05; 10,15; 10,30| V 
Threshold voltage: OFF 965 9,80 9,95 V 
Input impedance — 12 — kQ2 
Output voltage HIGH 3,7 3,9 4,2 V 
Output voltage LOW 2,1 2,4 2,/ V 


Output impedance emitter follower 


7287203 
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95 9,7 9,9 10,1 10,3 10,5 
V9_16 (V) 


Fig. 3 Schmitt-trigger output voltage as a 
function of the input voltage. 
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TELEVISION SOUND COMBINATION 


The TDA2791 contains the following functions: 


@ Limiter/amplifier 

@ F.M. detector. 

@ Physiological d.c. volume control. 
e D.C. tone control. 


The limiter/amplifier is designed as a four-stage differential amplifier, to obtain good noise and inter- 
ference suppression. The detector is a balanced quadrature demodulator. 


During VTR operation audio signals can be inserted before the tone and volume control circuits. The 
limiter amplifier and demodulator must be switched off by grounding pin 2. This switching action 
occurs without a d.c. shift, so that no transients will be noticed in the speaker. The circuit is very 
flexible in its application because the characteristics of the various controls can be adapted by changing 
external component values. 


QUICK REFERENCE DATA 


Supply voltage V 43-3 typ. 12 V 


Total current drain 143 typ. 61 mA 
Frequency fo 5,5 MHz 
Input voltage at start of limiting (r.m.s. value) Vi(rms) typ. 100 uV 
A.M. rejection at Vj = 5 mV a typ. 60 dB 
A.F. output voltage at Af = + 27 kHz (r.m.s. value) 
(at pin 7 after de-emphasis) Vo(rms) typ. 700 mV 
+ 16 
D.C. bass control range < _19 dB 
+12 
D.C. treble control range 45 dB 
D.C. volume control range > —75 dB 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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Fig. 1b Circuit diagram; continued from Fig. 1a; continued in Fig. 1c, for line ‘n’ see Fig. 1d. 
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Fig. 1c Circuit diagram; continued from Fig. 1b; continued in Fig. 1d. 
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Fig. 1d Circuit diagram; continued from Fig. 1c and Fig. 1b. 
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Fig. 2 Block diagram. 


Television sound combination TDA2791 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage V 13.3 max. 13,2 V 
7284207 
2000 fers 
cae 
5 ae 
tot 
if Ce Ue 
(mW) aaa 
BERESRRRERE 
eae ease 
ee I ed ee Te ates eh gees 
1000 SAREE: SRS LT 
take eee ees eee ai 
RSPR ENE SRS TESA REEL ERS 
play tS Mle Ses Te Te ENT IE She ee Ie ep 
Seaeee DRRRERESE Fae 
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Sees EES ease sE Tae 
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pede pe sakes Dd eee fade fhe - NER 
on eee alte ee Neale gel oleae) teil ING 3 ede tod 
0 50 100 + (Oc) 150 
Fig. 3 Power derating curve. 
Storage temperature T stg —25 to+ 130 °C 
Operating ambient temperature Tamb —25to +65 °C 


CHARACTERISTICS 

Measured in Fig. 9 at Tampb = 25 °C; V3.3 = 12 V; f = 5,5 MHz (unless otherwise specified) 

Supply voltage range V 13-3 ° 10,8 to 13,2 V 
Total current drain | 1743 43 to79 mA 


Limiter/amplifier/demodulator (note 1) 


Input limiting voltage at V7.3 = —3 dB (r.m.s. value) | Vi(rms) typ. 100 ywV 

Input impedance | Z1.3| typ. 200 kQ 

A.M. rejection | 
V; = 0,5 mV a typ. 50 dB 
Viz Tmv { a typ. 50 dB 
Vi= 5mvV | OREN 01 typ. 60 dB 
Vj = 50 mV a typ. 55 dB | 

A.f. output voltage at pin 7 (r.m.s. value) 
frm = 1 kHz; Af = + 27 kHz; Vj =5 mV; Q; 3 = 12,5 Vo(rms) typ. 700 mV 

Notes 


1. The quadrature reference circuit must be tuned in such a way that there is no difference in the 
demodulator d.c. output voltage when the limiter input is switched from signal to no signal. 
2. See test set-up Fig. 4. 
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CHARACTERISTICS (continued) 
Total harmonic distortion at pin 7 


fr = 1 kHz; Af = + 27 kHz; Vj = 5 mV dtot typ. 0,35 % 
Zero-point stability at 30 nV to 10 mV; pin 7 typ. 2 kHz 
Hum suppression; pin 7 typ. 20 dB 
Signal-to-noise ratio at pin 7 

fin = 1 kHz; Af = + 27 kHz; Vj = 5 mV (note 1) S/N typ. 63 dB 
Demodulator output impedance \27-3| typ. 25 Q 
A.F. amplifier 
Input voltage bass control circuit at pin 16 (r.m.s. value) 

at Af = + 27 kHz Vi(rms) typ. 215 mV 
Bass control see graph, Fig. 5 
Input impedance 1214.3 | typ. 500 kQ 
Treble control see graph, Fig. 6 
Input impedance 1211-3 | typ. 500 kQ 
Control voltages for flat frequency characteristic V411-3 typ. 3,2 V 

V44-3 typ. 3,2 V 


Volume control 


see graph, Fig. 7 


Input current at Va.3=4V Ig typ. 40 vA 


Physiological volume control (bass and treble compensation) see graph, Fig. 8 
Voltage gain of audio part 

= 1kHz;V471-3= 3,2 V;V14.3=3,2 V;Ve3=4V Gy 
D.C. volume control range = —75 dB 


Weighted signal-to-noise ratio 

Vi(rms) = 215 mV; —24 dB volume control (notes 1 and 2) typ. 56 dB 
Total harmonic distortion at output 

f= 1 KHZ; Vi(rms) = 275 mV 

(related to max. output; note 2) at: 


OdB dtot typ. 0,2 % 
—20 dB dtot typ. 0,4 % 
Notes 


1. Specified according to DIN 45405; weighted noise (peak value). 
2. Measured at flat-tone control characteristics. 
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Fig. 4 Test set-up. 
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APPLICATION INFORMATION 


The function is quoted against the corresponding pin number 


te Limiter input. 

2. The decoupling capacitor for the internal limiter feedback is connected to this pin. 
3 Negative supply (ground). 

4. Limiter output for external feedback to pin 1. 
5and6. External tank circuit (demodulator reference signal). 
7. Demodulator output. 

8. D.C. volume control. 

Qand 10. External circuit for physiological volume control. 
11. D.C. treble control. 

12. External capacitor for treble control. 

13. Positive supply. 

14. D.C. bass control. 


15 and 16. External circuit for bass control. 
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TDA2795 


TV STEREO/DUAL SOUND IDENTIFICATION DECODER 


The TDA2795 is a monolithic integrated circuit for stereo/dual sound in television receivers. 
The circuit incorporates the following functions: 

® Controlled pilot signal amplifier. 

@ Envelope demodulator. 


@ Two separate signal paths for processing the identification frequencies: operational amplifier for 
active filter, integral evaluation circuit with TTL compatible ‘open collector’ outputs. 


e Stereo indicator driver. 


QUICK REFERENCE DATA 


Supply voltage Vs typ. 12 V 
Supply current Is typ. 8 mA 
Nominal input voltage at f = 54,6875 kHz Vj typ. 10 mV 
Input impedance IZ; Z 500 k{2 
Operational amplifier 

open loop voltage gain at 200 Hz Go Zz 78 dB 

input resistance Rj Z 1 MQ 

output resistance Ro < 3,5 k&Q2 
Supply voltage range Vs 10,8 to 13,2 V 
Operating ambient temperature range Tamb Oto+70 °C 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102DS). 
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TDA2795 


TV stereo/dual sound identification decoder 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 7) V7-18= Vs max. 15 V 

Signal input (pin 13) V 13-18 max. Vs V 
—V 143.18 max. 0,5 V 

Switch outputs (pins 1, 2 and 3) V 1-18 max. 18 V 
ly max. 50 mA 
V9: 3-18 max. 15 V 
19-3 max. 5 mA 
—V1-2:3-18 max. 0,5 V 

Total power dissipation Prot max. 800 mW 

Storage temperature range T stg —25 to +125 OC 

Operating ambient temperature range Tamb Oto+70 °C —— 


CHARACTERISTICS 


Vso = 12 V; Tamb = 25 ©C, unless otherwise specified; measured in Fig. 1, at Vj = 10 mV; f = 54,6875 kHz 
amplitude modulated with f,,1 = 117,5 Hz or f,_y9 = 274,1 Hz; m4 = mg = 50%. 


Supply voltage range Vs 10,8to 13,2 V 
typ. 8 mA 
Supply current Is < 12 mA 


Pilot signal amplifier and envelope demodulator 


Maximum input voltage (peak-to-peak value) Vi(p-p) typ. 2 V 
Input impedance IZ43.18| Zz 500 k&2 
Voltage gain (V9.19/V 713.18) at Vj = 1 mV Gy9-13 typ. 42 dB 
Start of control at Vj see Fig. 3 
Control range AGy Z 40 dB 
Controlled output voltage (r.m.s. value) (pin 9) Vo(rms) typ. 550 mV 


Operational amplifiers 


Input bias current (pins 6 and 14) tl6;+lq4 < 70 nA 
Open loop voltage gain at f = 200 Hz Go Zz 78 dB 
Available output current (pins 5 and 15) tle;tl15 Zz 1,5 mA 
Output resistance (pins 5 and 15) Ro ve ae — 
Allowable load capacitance CL < 30 pF 
Output offset voltage at R56 = 560 k82 +V 095-8 < 70 mV 
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CHARACTERISTICS (continued) 
Evaluation circuitry 

Switch-on threshold voltage (pins 5 and 15) V5; V15 typ. 1,0 V 
V5on _ V150n 
Veoff V15off 


Switch hysteresis typ. 3,8+0,5 dB 


Switch outputs (pins 2 and 3) 


allowable output current Ig; lo < 2 mA 
saturation voltage at 13 = |p = 1,5 mA V3-:2.18sat < 0,35 V 
leakage voltage at 132 =lo <5 yA V3:2-18 < 15 V 
Indicator driver (pin 1) 
allowable output current I < 40 mA 
saturation voltage at 11 = 20 mA V 4-18sat < 0,8 V 
leakage voltage at ly < 10 uA V1-18 < 18 V 
Internal reference voltage 
Reference voltage (pin 8) V9.18 typ. 6 V 
Available output current (pin 8) —le > 2 mA 
+19 = 0,6 mA 
Reference current source 
Reference voltage (pin 17) | V17-18 typ. 5,3 V 
Internal bias resistor Rj17 typ. 5 kQ2 
Allowable load resistor (pin 17) Ry 180 to 270 kQ 
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GENERAL FILTER CALCULATIONS 
1. Gain 
Amplifier conditions: Gy >> Gy and Gg >> 2 - O? 


p 
G ot I ee eK, hich: = 75 -G Oo 
NE be CLEOD eRe ene oneal pe 


+ 
PR3-C1-C2. R1-R2-R3-C1-C2 


R1 C2 Vo 


7284641 
‘7 


2. Resonance frequency 


1 
Orc RY RD 
RI +R? -R3-C1: C2 


3. Gain at w = wr 


C2. ORB 


—G oe 8 ee I 
We -e1+C2. R11 


4. Quality 


Vet. €2. 1/ R3(R1 + RQ) 
C1+.02 ' RY R2 


5. Recommended components 


C1 and C2: 5% MKC (metallized polycarbonate film capacitor) 
R1, R2 and R3: 2% MR (metal film resistor) 3 


Or: 


C1 and C2: 5% MKT (metallized polyester film capacitor) 
~R1, R2 and R3: 2% CR (carbon film resistor) 
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INFRARED RECEIVER 


The TDA3047 is for infrared reception with low power consumption. 
The difference between the TDA3047 and TDA3048 is the polarity of the output signal. 


Features 


H.F. amplifier with a control range of 66 dB 

Synchronous demodulator and reference amplifier 

A.G.C. detector 

Pulse shaper 

Q-factor killing of the input selectivity, which is controlled by the a.g.c. circuit 
Input voltage limiter 


QUICK REFERENCE DATA 


Supply voltage (pin 8) Vp=V9-16 typ. 5 V 
Supply current (pin 8) Ip =Ig typ. 2,1 mA 
Input signal (peak-to-peak value) 

(100% AM; f = 36 kHz) V2-15(p-p) 0,02 to 200 mV 
Output signal (peak-to-peak value) V9-16(p-p) typ. 45 V 


REFERENCE 
AMPLIFIER 


CONTROLLED SYNCHRONOUS 


OUTPUT 


H.F. AMPLIFIER DEMODULATOR BUFFER 


A.G.C. 
DETECTOR 


TDA3047 


Q-FACTOR 
KILLER 


INPUT 


LIMITER 


7Z87197.1A 
Fig. 1 Block diagram of TDA3047. 


PACKAGE OUTLINES 


TDA3047P: 16-lead DIL; plastic (SOT-38). 
TDA3047T: 16-lead mini-pack; plastic (SO-16L; SOT-162A). 
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FUNCTIONAL DESCRIPTION 
General 


The circuit operates from a 5 V supply and has a current consumption of 2 mA. The output is a current 
source which can drive or suppress a current of > 75 yA with a voltage swing of 4,5 V. The O-killer 
circuit eliminates distortion of the output pulses due to the decay of the tuned input circuit at high input 
voltages. The input circuit is protected against signals of > 600 mV by an input limiter. The typical input 
isan AM signal at a frequency of 36 kHz. Figures 3 and 4 show the circuit diagrams for the application of 
narrow-band and wide-band receivers respectively. Circuit description of the eight sections shown in Fig. 1 
are given below. 


Controlled h.f. amplifier 


The input signal is amplified by the gain-controlled amplifier. This circuit comprises three d.c. amplifier 
stages connected in cascade. The overall gain of the circuit is approximately 83 dB and the gain control 
range is in the order of 66 dB. Gain control is initially active in the second amplifier stage and is trans- 
ferred to the first stage as limiting in the second stage occurs, thus maintaining optimum signal-to-noise 
ratio. Offset voltages in the d.c. coupled amplifier are minimized by two negative feedback loops; these 
also allow the circuit to have some series resistance of the decoupling capacitor. The output signal of 
the amplifier is applied to the reference amplifier and to the synchronous demodulator inputs. 


Reference amplifier 


The reference amplifier amplifies and limits the input signal. The voltage gain is approximately O dB. The 
output signal of this amplifier is applied to the synchronous demodulator. 


Synchronous demodulator 


In the synchronous demodulator the input signal and reference signal are multiplied. The demodulator 
output current is 25 wA peak-to-peak. The output signal of the demodulator is fed to the input of the 
a.g.c. detector and to the input of the pulse-shaper circuit. 


A.G.C., detector 


The a.g.c. detector comprises two n-p-n transistors operating as a differential pair. The top level of the 
output signal from the synchronous demodulator is detected by the a.g.c. circuit. Noise pulses are 
integrated by an internal capacitor. The output signal is amplified and applied to the first and second stages 
of the amplifier and to the Q-factor killer circuit. 


Pulse-shaper 


The pulse-shaper comprises two n-p-n transistors operating as a differential pair connected in parallel 
with the a.g.c. differential pair. The slicing level of the pulse shaper is lower than the slicing level of the 
a.g.c. detector. The output of the pulse-shaper is determined by the voltage of the capacitor connected 
to pin 11, which ts applied directly to the output buffer. 


Output buffer 


The voltage of the pulse-shaper capacitor is fed to the base of the first transistor of a differential pair. 
To obtain a correct RC-5 code, a hysteresis circuit protects the output against spikes. The output at 
pin 9 is active high. 


Q-factor killer 


Figure 3 shows the Q-factor killer in the narrow-band application. In this application it is necessary to 
decrease the Q-factor of the input selectivity particularly when large input signals occur at pins 2 and 15. 
In the narrow-band application the output of the Q-factor killer can be directly coupled to the input; 
pin 3 to pin 2 and pin 14 to pin 15. 
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Input limiter 


In the narrow-band application high voltage peaks can occur on the input of the selectivity circuit. The 
input limiter limits these voltage peaks to approximately 0,7 V. Limiting is 0,9 V max. at 11 = 3mA. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 8) Vp=V2.16 max. 13,2 V 
Output current pulse shaper (pin 11) 144 max. 10 mA 
Voltages between pins* 
pins 2 and 15 V9.15 max. 45 V 
pins 4 and 13 V4-13 max. 45 V 
pins 5 and 6 V5-6 max. 45 V 
pins 7 and 10 V7-10 max. 45 V 
pins 9 and 11 V9-11 max. 45 V 
Storage temperature range T stg —65 to+ 150 °C 
Operating ambient temperature range Tamb —25 to+ 125 OC 


* All pins except pin 11 are short-circuit protected. 
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CHARACTERISTICS 
Vp =Ve16=5V; [i Tamb = 25 °C; measured in Fig. 4; unless otherwise specified 


— rman [ve [om [om] 


Supply (pin 8) 
Supply voltage _ + =Vo_ 4,65 5,0 5,35 
Supply current Ip = 1,2 2,1 3,0 


Controlled h.f. amplifier (pins 2 and 15) 


Minimum input signal (peak-to-peak value) 
at f = 36 kHz (note 1) V2-15(p-p) _ 15 25 
at f = 36 kHz (note 2) V2.15(p-p) _ _ 5 


A.G.C. control range (without Q-killing) 60 66 — 


Input signal for correct operation 
(peak-to-peak value; note 3) V2-15(p-p) 0,02 | — 200 
Q-killing inactive (13 = 144 <0,5 yA) 
(peak-to-peak value) V2-15(p-p) ~ — 140 
Q-killing active (144 = 13 = max.) 
(peak-to-peak value) V2-15(p-p) 28 — _ 
— Q-killing range see Fig. 2 


Inputs | 
Input voltage (pin 2) : 2,25 2,45 2,65 
Input voltage (pin 15) : 2,25 2,45 2,65 
Input resistance (pin 2) ; 10 15 20 

_ Input capacitance (pin 2) : | — 3 — 


Input limiting (pin 1) | 
atly4= 3mA 4. — 0,8 0,9 


Outputs 
Output voltage A/gh (pin 9) 
at —lg=75 uA — 0,1 0,5 
Output voltage /ow (pin 9) 
atlg=75 uA : — 0,1 0,5 
Output current; output voltage high . a 
at V9.16 = 4,5 V ? 75 120 a 
at V9.16 =3,0 V 75 130 = 
at V9.16 = 1,0 V | 75 140 — 
Output current; output voltage /ow 
at V9.16 =0,5 V 75 120 — 
Output resistance between pins 7 and 10 z 3,1 4,7 6,2 


Notes 
1. Voltage pin 9 is high; —Ig = 75 WA. 

2. Voltage pin 9 remains /ow. 

3. Undistorted output pulse with 100% AM input.. 
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Pulse shaper (pin 11) 


Trigger level in positive direction 


(voltage pin 9 changes from high to /ow) V11-16 3,75 | 3,9 4,05 | Vv 
Trigger level in negative direction 

(voltage pin 9 changes from /ow to high) V11-16 3,4 3,55 | 3,7 V 
Hysteresis of trigger levels AV 11-16 0,25 0,35 0,45 V 


A.G.C. detector (pin 12) 
A.G.C. capacitor charge current —l49 3,3 4,7 6,1 UA 
A.G.C. capacitor discharge current 49 67 100 133 LA 


Q-factor killer (pins 3 and 14) 
Output current (pin 3) 


at V12-16 =2V —I3 2,5 15 15 BA 

Output current (pin 14) 
at V19.16 =2V —|l44 | 2,5 7,5 15 uA 
7287248 


| | al 


8 
ae rT Tir M =o 
a nail THIEL 
CHL Ht 
| Te 
(Cee 
} i 
cH maul ei TT t 
| Te I maniiil 
0,01 0,1 1 10 Vo_15 (mv) 100 


Fig. 2 Typical Q-factor killer current (pins 3 and 14) as a function of the peak-to-peak input voltage 
(V9.15); 3 14 is measured to ground, V2.15(p-p) is a symmetrical square wave. Measured in Fig. 4; 
Vp=5V. 
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APPLICATION INFORMATION 


Vs=5V 
fy = 36 kHz 
6,8 nF 
data 
7Z87249.1A Output 
(1) N1=3,21 (2) O=6 
N2=1 
Q =16 Fig. 3 Narrow-band receiver using TDA3047. 
222 
a Vg=5V 
+ 
100 a 
A f. = 36 kHz 
12k [ 10nF 
1 2 3 4 
BPW50 Kf 
€> ae TDA3047 ne 
10 nF 
240 Eg cs 
2 nF i nF 
‘/ V4 ‘/ 
data 
output 


Vosi5= | | | | (symmetrical square- wave ) 
7Z87250A 


Fig. 4 Wide-band receiver with TDA3047. 


For better sensitivity both 12 kQ resistors may have a higher value. 
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INFRARED RECEIVER 


The TDA3048 is for infrared reception with low power consumption. 
The difference between the TDA3048 and TDA3047 is the polarity of the output signal. 


Features 


@ H.F. amplifier with a control range of 66 dB 

@® Synchronous demodulator and reference amplifier 

@ A.G.C. detector 

@ Pulse shaper 

e@ Q-factor killing of the input selectivity, which is controlled by the a.g.c. circuit 
@ Input voltage limiter 


QUICK REFERENCE DATA 


Supply voltage (pin 8) Vp =V8-16 typ. 5 V 
Supply current (pin 8) Ip=lg typ. 2,1 mA 
Input signal (peak-to-peak value) : 

(100% AM; f = 36 kHz) V2-15(p-p) 0,02 to200 mV 
Output signal (peak-to-peak value) V9-16(p-p) typ. 45 V 


REFERENCE 
AMPLIFIER 


CONTROLLED SYNCHRONOUS PULSE OUTPUT 
H.F. AMPLIFIER DEMODULATOR SHAPER BUFFER 


A.G.C. 
DETECTOR 
Q-FACTOR 


KILLER TDA3048 


INPUT 
LIMITER 


7Z287197.1 


Fig. 1 Block diagram of TDA3048. 
PACKAGE OUTLINES 


TDA3048P: 16-lead DIL; plastic (SOT-38). 
TDA3048T: 16-lead mini-pack; plastic (SO-16L; SOT-162A). 
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FUNCTIONAL DESCRIPTION 
General 


The circuit operates from a 5 V supply and has a current consumption of 2 mA. The output is a current 
source which can drive or suppress a current of > 75 vA with a voltage swing of 4,5 V. The O-killer 
circuit eliminates distortion of the output pulses due to the decay of the tuned input circuit at high input 
voltages. The input circuit is protected against signals of > 600 mV by an input limiter. The typical input 
is an AM signal at a frequency of 36 kHz. Figures 3 and 4 show the circuit diagrams for the application of 
narrow-band and wide-band receivers respectively. Circuit description of the eight sections shown in Fig. 1 
are given below. 


Controlled h.f. amplifier 


The input signal is amplified by the gain-controlled amplifier. This circuit comprises three d.c. amplifier 
stages connected in cascade. The overall gain of the circuit is approximately 83 dB and the gain control 
range is in the order of 66 dB. Gain control is initially active in the second amplifier stage and is trans- 
ferred to the first stage as limiting in the second stage occurs, thus maintaining optimum signal-to-noise 
ratio. Offset voltages in the d.c. coupled amplifier are minimized by two negative feedback loops; these 
also allow the circuit to have some series resistance of the decoupling capacitor. The output signal of 
the amplifier is applied to the reference amplifier and to the synchronous demodulator inputs. 


Reference amplifier 


The reference amplifier amplifies and limits the input signal. The voltage gain is approximately 0 dB. The 
Output signal of this amplifier is applied to the synchronous demodulator. 


Synchronous demodulator 


In the synchronous demodulator the input signal and reference signal are multiplied. The demodulator 
output current is 25 pA peak-to-peak. The output signal of the demodulator is fed to the input of the 
a.g.c. detector and to the input of the pulse-shaper circuit. 


A.G.C. detector 


The a.g.c. detector comprises two n-p-n transistors operating as a differential pair. The top level of the 
output signal from the synchronous demodulator is detected by the a.g.c. circuit. Noise pulses are 
integrated by an internal capacitor. The output signal is amplified and applied to the first and second stages 
of the amplifier and to the Q-factor killer circuit. 


Pulse-shaper 


The pulse-shaper comprises two n-p-n transistors operating as a differential pair connected in parallel 
with the a.g.c. differential pair. The slicing level of the pulse shaper is lower than the slicing level of the 
a.g.c. detector. The output of the pulse-shaper is determined by the voltage of the capacitor connected 
to pin 11, which is applied directly to the output buffer. 


Output buffer 


The voltage of the pulse-shaper capacitor is fed to the base of the first transistor of a differential pair. 
To obtain a correct RC-5 code, a hysteresis circuit protects the output against spikes. The output at 
pin 9 is active /ow. 


Q-factor killer 


Figure 3 shows the Q-factor killer in the narrow-band application. In this application it is necessary to 
decrease the Q-factor of the input selectivity particularly when large input signals occur at pins 2 and 15. 
In the narrow-band application the output of the Q-factor killer can be directly coupled to the input; 
pin 3 to pin 2 and pin 14 to pin 15. 
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Input limiter 


In the narrow-band application high voltage peaks can occur on the input of the selectivity circuit. The 
input limiter limits these voltage peaks to approximately 0,7 V. Limiting is 0,9 V max. at |1 = 3mA. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 8) Vp = V8.16 max. 13,2 V 
Output current pulse shaper (pin 11) l44 max. 10 mA 
Voltages between pins* 
pins 2 and 15 V9.15 max. 45 V 
pins 4 and 13 V4-13 max. 45 V 
pins 5 and 6 V5.6 max. 45 V 
pins 7 and 10 V710 max. 45 V 
pins 9 and 11 V9-11 max. 45 V 
Storage temperature range T stg —65 to+ 150 °C 
Operating ambient temperature range Tamb —25 to+ 125 OC 


* All pins except pin 11 are short-circuit protected. 
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CHARACTERISTICS 
Vp = V9.16 =5 V: Tamb = 25 OC; measured in Fig. 4; unless otherwise specified 


Supply (pin 8) 
Supply voltage Vp = V8.16 4,65 5,0 5,35 V 
Supply current Ip=lg 1,2 2,1 3,0 mA 


Controlled h.f. amplifier (pins 2 and 15) 


Minimum input signal (peak-to-peak value) 


at f = 36 kHz (note 1) V9-15(p-p) — 15 25 LV 

at f = 36 kHz (note 2) V9-15(p-p) _ _ 5 LV 
A.G.C. control range (without Q-killing) 60 66 -- dB 
Input signal for correct operation 

(peak-to-peak value; note 3) V2-15(p-p) 0,02 | - 200 mV 
Q-killing inactive (Ig = 144 <0,5 wA) 

(peak-to-peak value) | V9-15(p-p) — — 140 pV 
O-killing active (174 = 13 = max.) | 

(peak-to-peak value) V2-15(p-p) 28 — _ mV 
Q-killing range see Fig. 2 
Inputs 
Input voltage (pin 2) V9-16 2,25 1} 245 |2,65 | V 
Input voltage (pin 15) V15-16 2,25 2,45 2,65 V 
Input resistance (pin 2) R9.15 10 15 20 kQ 
Input capacitance (pin 2) C9.15 — 3 - pF 
Input limiting (pin 1) 

atly =3mA V4-16 — 0,8 0,9 V 
Outputs 
Output voltage A/gh (pin 9) 

at —lg=75yA —V9.8 7 0,1 0,5 V 
Output voltage /ow (pin 9) 

atlg = 75 yA V9-16 — 0,1 0,5 V 
Output current; output voltage /ow 

—V9.9=4,5V Ig 75 120 — BA 

—V9.8 = 3,0 V lo 75 130 _ LA 

—V98=1,0V lo 75 140 “ pA 
Output current; output voltage high 

—V9.8 = 0,5 V —l9g | 75 120 — UA 
Output resistance between pins 7 and 10 R7-10 3; 1 47 6,2 | kQ 

Notes 


1. Voltage pin 9 is ow; lg = 75 WA. 
2. Voltage pin 9 remains high. 
3. Undistorted output pulse with 100% AM input. 
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parameter 


min typ. max unit 
Pulse shaper (pin 11) 
Trigger level in positive direction 
(voltage pin 9 changes from high to /jow V141-16 3,75 | 39 4,05 VV 
Trigger level in negative direction 
(voltage pin 9 changes from /ow to high V411-16 3,4 3,55 3,7 V 
Hysteresis of trigger levels 8) V 
A.G.C. detector (pin 12) 
A.G.C. capacitor charge current HA 
A.G.C. capacitor discharge current LA 
Q-factor killer (pins 3 and 14) 
Output current (pin 3) 
atV19.16 =2V UA 
Output current (pin 14) 
at V19-16 =2V uA 
7287248 
a 7 a 7287248 
13:14 | [ | | 
(uA) r = be, | 4 on oe noe 
6+ - | a) a Piece | 
| — 
4 ere zit FS eee et | 
a" 7 _ | 
f+} eit ” + eae 
j ie Oe ee | aa aane 
r = fen less +44 ff } - | 4-4-4 —- ae 
Gre Sas SOUS (ses Gs SO eee LL | ine 7 | ne | Sie Littl 
0,01 0,1 1 10 V>-15 (mV) 100 


Fig. 2 Typical Q-factor killer current (pins 3 and 14) as a function of the peak-to-peak input voltage 
(V9.15); 13 14 is measured to ground, V2-15(p-p) is a symmetrical square wave. Measured in Fig. 4; 
Vp=5V. 
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APPLICATION INFORMATION 


222 
eae Vg=5V 
fy = 36 kHz 
N14 
47 TDA3048 6,8 nF 
470) N2C 389 nF 
pF (1) | mH 
56 nF 
J i]s i nF 
(/ 44 44 4 (/ 
data 
; 778724914 Cutput 
(1) N1=3,21 (2) O0=6 
N2= 1 
Q = 16 Fig. 3 Narrow-band receiver using TDA3048. 
222 
==] Vs=5V 
+ 
eT 
f f. = 36 kHz 
tee i 10 nF 
10nF 
BPW50 4/ 
(4) 47 nF TDA3048 oe 
10 nF 


dee nF rene 
; 7 “4 7 
data 


output 
V2-157 | | | [_ (symmetrical square-wave) 


Fig. 4 Wide-band receiver with TDA3048. 
For better sensitivity both 12 kQ resistors may have a higher value. 


7Z87250A 
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VIDEO CONTROL COMBINATION 


TDA3SO1 


The TDA3501 is a monolithic integrated circuit performing the control functions in a PAL/SECAM 
decoder which additionally comprises the integrated circuits TDA3510 (PAL decoder) and/or 


TDA3520 (SECAM decoder). 


The required input signals are: luminance and colour difference —(R-Y) and —(B-Y), while linear RGB 


signals can be inserted from an external source. 


RGB signals are provided at the output to drive the video output stages. 


The TDA3501 has the following features: 
® capacitive coupling of the input signals 
@ linear saturation control 

@ (G-Y) and RGB matrix 
e 


insertion possibility of linear RGB signals, e.g. video text, video games, picture-in-picture, camera or 


slide-scanner 


3 identical channels for the RGB signals 


obtained via a 3-level sandcastle pulse 


equal black level for inserted and matrixed signals by clamping 


linear contrast and brightness control, operating on both the inserted and matrixed RGB signals 
horizontal and vertical blanking (black and ultra-black respectively) and black-level clamping 


@ differential amplifiers with feedback-inputs for stabilization of the RGB output stages 
@ 2 d.c. gain controls for the green and blue output signals (white point adjustment) 


@ beam current limiting possibility 


QUICK REFERENCE DATA 


Supply voltage 

Supply current 

| uminance input signal (peak-to-peak value) 
luminance input resistance 


Colour difference input signals (peak-to-peak values) 
—(B-Y) 
—(R-Y) 
Inserted RGB signals (peak-to-peak values) 
Three-level sandcastle pulse detector 


Control voltage ranges 
brightness 
contrast 
saturation 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 


V6-24 

Ig 

V 15-24(p-p) 
R15-24 


V18-24(p-p) 
V17-24(p-p) 


V12,13,14-24(p-p) 
V10-24 


V920-24 
V 19-24 
V 16-24 


typ. 
typ. 
typ. 
typ. 


typ. 
typ. 


typ. 
typ. 


0,45 V 
12 kQ 


1,33 V 
1,05 V 
V 
V 


1 
2,5/4,5/8,0 


1to3 
2t04 
2,1 to 4 


<<< 
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signal insertion 


blue green red 


ab ait ls 


red 
—(R-Y) CLAMPED | RED | : | | output stage 
INPUT STAGE / | MATRIX | | | Woo 
SATURATION | | aN 
: . output stage 
MATRIX ATRIX . 
Eee 1 wihitemoneade 
Hi 
BLU | blue 
E 
=(B=Y} —4 CLAMPED output stage 


| INPUT STAGE / 


SATURATION 
CLAMPING VERTICAL + | HORIZONTAL 
PULSE HORIZONTAL 
THRESHOLD 
DETECTOR = 


v a 15 
SANDCASTLE DETECTOR 
11 
saturation beam current alaE contrast brightness sandcastle Vp ~ 7784206 
limiting pulse for pulse 
signal switching 


Fig. 1 Block diagram. 
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a, 


white point adj. 
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Video control combination TDA3501 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage Vp = V6.24 
Voltages with respect to pin 24 

pins 1,4,26 V14,26-24 

pins 2,5,27 V2.5,27-24 

pin 10 V10-24 

pin 11 V11-24 

pins 16,19,20 V16,19,20-24 

pins 21,22 V94 (22-24 

pin 23 V93.94 

pins 3,25,28: 7,8,9: 12,13,14; 15,17,18 no external d.c. voitage 
Current at pin 20 loQ max. 9 mA 
Total power dissipation Prot max. 1,7 W 
Storage temperature Tstg —25to+125 °C 
Operating ambient temperature Tamb Oto+70 °C -— 


CHARACTERISTICS 
Supply voltage range Vp 10,8t0 13,2 V 


The following characteristics are measured in Fig. 2; Vp = 12 V; Tamb = 25 OC; 


V18-24(p-p) = 1,33 Vi V47-24(p-p) = 1,05 Vi V15-24(p-p) = 0,45 V; V12,13,14-24(p-p) = 1 V; unless 
otherwise specified 


Current consumption Ig typ. | 100 mA 


Colour difference inputs 


—(B-Y) input signal (peak-to-peak value) * V18-24(p-p) 1,33 V 
—(R-Y) input signal (peak-to-peak value) * V17-24(p-p) 1,05 V 
Internal resistance of colour difference sources << 200) Q2 
Input resistance R17,18-24 = 100 k& 
Internal d.c. voltage due to clamping V17,18-24 typ. 42 VV 


Saturation control 
control voltage range for a change of 


saturation from —20 dB to +6 dB V 16-24 2,1to4 V 
control voltage for attenuation > 40 dB V 16-24 < 18 V 
nominal saturation (6 dB below max.) V 16-24 typ. 3.é€MV 
input current 146 20 BWA 


* For saturated colour bar with 75% of maximum amplitude. 
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CHARACTERISTICS (continued) 
(G-Y) matrix | 


Matrixed according the equation 


Luminance amplifier 
Input signal (peak-to-peak) 
Input resistance 


Internal d.c. voltage 


RGB channels 


Signal switching input voltage for insertion 
on level 
off level 


Input current 


Signal insertion 


external RGB input signal (peak-to-peak value) * 


internal d.c. voltage due to clamping 
input current 


Contrast control 
control voltage range for a change of 
contrast from —17 dB to+ 3 dB 


nominal contrast (3 dB below max.) 
control voltage for —6 dB 
input current at V93.94 26 V 


Beam current limiting 
internal d.c. voltage 


input resistance 


input current contrast control 


V23-24 = 5,8 V 
V23-24 = 5,7 V 
V23-24 = 5,6 V 


Brightness control 
control voltage range 


nominal brightness voltage 
input current 


control voltage for nominal black level which 
equals the inserted artificial black level 


change of black level in the control range 


related to the nominal luminance signal (black-white) 


V(G-Y) = —0,51 ViR-y) —0,19 V(B-y) 


V 15-24(p-p) 
R15-24 
V 15-24 


V11-24 
V11-24 


14 


V12,13,14-24(p-p) 
V12.13,14-24 
112.13,14 


V 19-24 
V19-24 
V 19-24 
l19 


V 93-24 
R23-24 


l19 
lig 
l19 


0,45 

typ. 12 
typ. 2,/ 
0,9 to 1,5 
—0,5 to + 0,3 
—100 to + 200 
1 

typ. 3,5 
< 5 
2 to 4 

typ. 3,4 
typ. 2,/ 
<a 2,5 
typ. 6 
typ. 10 
typ. 0,7 
typ. 10 
typ. 16 
1 to 3 

2 

< 10 
typ. 2 
typ. + 50 


V 
kQ 
V 


% 


During the clamping time (see sandcastle detector Fig. 1), the inserted RGB signals are clamped to 


the same black level as the internal RGB signals. For proper clamping, the internal resistance of 


the external signal sources should be < 200 22. 
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Video control combination . TDA3501 


Internal signal limiting* 
signal limiting for nominal luminance 
(black to white = 100%) 
black typ. —25 % 
white typ. 125 % 


White point adjustment 


A.C. voltage gain ** 
at V91,22-24 =6V 100 % 


at V91,22-24 =OV < 60 % 

at V21,29-24 = 12 V > 140 % 
[Input resistance | R21,22-24 typ. 20 kQX2 
Differential output amplifier 
Feedback inputs (pins 2,5,27) 

d.c. voltage during clamping V2.5 27-24 5,79 to 5,95 V 

voltage difference between 

the feedback inputs AV < 80 mV 

input resistance R25,27-24 - 100 k&2 
Output amplifiers (pins 1,4,26) Aly Ala Alog 

transconductance =—_____ = ____—__ typ. 20 mA/V 

AV2.24 AV5.24 AV27-24 
integrated load resistance R41 426-24 typ. 610 Q 
output current (peak value) 
at V1 496-24 = 8,2 V +i1426m typ. 5 mA 

Gain data 
At nominal contrast, saturation and 

white point adjustment 
Voltage gain between Y-input {pin 15) and 

feedback inputs (pins 2,5,27) G25,27-15 typ. 10 dB 
Frequency response (0 to 5 MHz) d2 527-15 < 3 dB 
Voltage gain between colour difference 

inputs (pins 17 and 18) and feedback 

inputs (pin 5 and 27) G5.18 = G97-17 typ. O dB 
Frequency response (0 to 2 MHz) d5.18 = 497-17 <4 3 dB 
Voltage gain between signal display inputs 

(pins 12,13,14) and feedback inputs 

(pins 2,5,27) G9.13 = G5.12 = G27-14 typ. O dB 
Frequency response (0 to 5 MHz) d9.13 = d5-12 = 497.14 < 3 dB 


* Brightness, contrast and saturation control in nominal position. 
** With input pins 21 and 22 not connected an internal bias voltage of 6 V is supplied. 
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CHARACTERISTICS (continued) 
Sandcastle detector 


There are 3 internal thresholds (proportional to Vp) 
the following amplitudes are required for 
separating the various pulses: 


horizontal and vertical blanking pulses (note 1) 


horizontal pulse (note 2) 


clamping pulse (note 3) 


d.c. voltage for artificial black level (note 4) 
(scan and flyback) 


no keying 


Input current 


Notes 

1. Blanking to ultra-black (—20%). 

2. Insertion of artificial black level. 

3. Pulse duration > 3,5 us. 

4. This function will also be obtained by leaving pin 10 open. 
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VIDEO CONTROL COMBINATION CIRCUIT 


with automatic cut-off control 


The TDA3505 performs the control functions ina PAL/SECAM decoder, which also comprises the 
TDA3510 (PAL decoder) and/or TDA3530 (SECAM decoder). 


The required input signals are: luminance and colour difference —(R-Y) and —(B-Y), while linear RGB 
signals can be inserted from external sources. RGB output signals are delivered for driving the video 
output stages. This circuit provides automatic cut-off control of the picture tube. The TDA3505 has 
the following features: 


® capacitive coupling of the colour difference and luminance input signals with black level clamping 
in the input stages 

linear saturation control in the colour difference stages 

(G-Y) and RGB matrix 

linear transmission of inserted signals 

equal black levels for inserted and matrixed signals 

3 identical channels for the RGB signals 

linear contrast and brightness control, operating on both the inserted and matrixed RGB signals 
peak beam current limiting input 

horizontal and vertical blanking and clamping of the three input signals obtained via a 3-level sand- 
castle pulse 

d.c. gain controls for each of the RGB output signals (white point adjustment) 

emitter-follower outputs for driving the RGB output stages 

input for automatic cut-off control of the picture tube 

compensation for leakage current of the picture tube 


QUICK REFERENCE DATA 


Supply voltage V6-24= Vp typ. 12 V 
Supply current Ig = |p typ. 85 mA 
Composite video input signal (peak-to-peak value) V15-24(p-p) typ. 045 V 
Input resistance R 15-24 > 100 kQ2 
Colour difference input signals (peak-to-peak values) 

ey V18-24(p-p) typ. 1,33 V 

a hHENG V17-24(p-p) typ. 1,05 V 
Inserted RGB signals 

(black-to-white values) V12,13,14-24(p-p) typ. 1 V 
Three-level sandcastle pulse (required input voltage) V10-24 typ. 2,5/4,5/8,0 V 
Control voltage ranges 

brightness V90-24 1,0 to 3,0 V 

contrast — V49-24 2,.0t0 4,3 V 

saturation . V 16-24 2,0to 4,3 V 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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TDA3505 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage » Vp = V6.24 V 
Voltages with respect to pin 24 
pin 26 V96-24 V 
pin 25 V5-24 V 
pin 10 V10-24 V 
pin 11 V11-24 V 
pins 16, 19, 20 | V16,19,20-24 V 
pins 21, 22, 23 V21,22,23-24 V 
pins 1,3, 5; 2, 4, 28; 7, 8, 9; 12, 13, 14: 
15, 17, 18; 27 no external d.c. voltage 
Currents | 
pins 1,3, 5 | 1135 max. 3. mA 
pin 19 l49 max. 10 mA 
pin 20 00 max. 5 mA 
pin 25 —l9o5 max. 5 mA 
Total power dissipation Prot max. 1,7 W 
Storage temperature range Tstg —25to+125 °C 
—w Operating ambient temperature range Tamb Oto+70 °C 


CHARACTERISTICS 
Supply voltage range Vp = V6.24 10,8to 13,2 V 
The following characteristics are measured in a circuit similar to Fig. 2; Vp = 12 V; Tampb = 25 °C; 


V18-24(p-p) = 1,33 V; V17-24(p-p) = 1,05 V; V 15-24(p-p) = 9,45 V; V12,13,14-24(p-p) = 1 V; unless 
otherwise specified 


Supply current lg =p typ. 85 mA 


Colour difference inputs 


—(B-Y) input signal at pin 18 (peak-to-peak value) *V 1g-24(p-p) typ. 133 V 
—(R-Y) input signal at pin 17 (peak-to-peak value)*V 17-24(p-p) typ. 1,05 V 
Input current during scanning 117, 18 = 1 yA 
Input resistance R17,18-24 a 100) kX 


Internal d.c. voltage due to clamping V17,18-24 typ. 42 Vv 


Saturation control at pin 16 
control voltage range for a change of 


saturation from —20 dB to +6 dB  V4g.04 2,1t04,3  V 
control voltage for attenuation > 40 dB V 16-24 — 18 V 
nominal saturation (6 dB below max.) V16-24 typ. 3,1 V 
input current 116 < 20 WA 


“ For saturated colour bar with 75% of maximum amplitude. 
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Video control combination circuit, with automatic cut-off control TDA3505 


(G-Y) matrix 
Matrixed according to the equation V(G-Y) = —0,51 ViR-y) —0,19 V(B-y) 


Luminance amplifier (pin 15) 


Composite video input signal (peak-to-peak value) V 15-24 (p-p) typ. 045 V 
Input resistance R15-24 100 kQ 
Internal d.c. voltage V 15-24 typ. 2,/ WV 
Input current during scanning las 1 pA 


RGB channels 


Signal switching input voltage for insertion (pin 11) 


on level V 41-24 09to3 V 
off level . V41-24 < 04 V 
Input current 44 —100 to+ 200 wA 

Signal insertion (pin 12: blue; pin 13: green; pin 14: red) 
external RGB input signal (black-to-white values) V12,13,14-24(p-p) = 1 V 
internal d.c. voltage due to clamping” V12.13,14-24 typ. 44 V 
input current during scanning 112.13,14 1 yA 


Contrast control (pin 19) 
control voltage range for a change of 


contrast from —18 dB to + 3 dB , V 49-24 2t0o43 V 

nominal contrast (3 dB below max.) V19.24 typ. 3,6 V 

control voltage for —6 dB V 19-24 typ. 2,3 V 

input current at V95.94 26 V l19 < 2 wA 
Peak beam current limiting (pin 25) 

internal d.c. bias voltage V95-24 typ. 9,9 V 

input resistance R 25-24 typ. 10 kQ 

input current at contrast control input | 

at V95.94= 5,1 V l19 typ. 17 mA 

Brightness control (pin 20) 

control voltage range V90-24 1to3 V 

input current —|l909 < 10 yA 


control voltage for nominal black level which 
equals the inserted artificial black level V90-24 typ. 2 V 


change of black level in the control range 
related to the nominal luminance signal (black-white) for AV99.924=1V__ typ. 50 % 


* V41-24 <0,4 V during clamping time: the black levels of the inserted RGB signals are clamped 
on the black levels of the internal RGB signals. 
V 41-24 > 0,9 V during clamping time: the black levels of the inserted signals are clamped on an 
internal d.c. voltage. 
Correct clamping of the external RGB signals is only possible when they are synchronous with 
the sandcastle pulse. 
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CHARACTERISTICS (continued) 


Internal signal limiting 
signal limiting for nominal luminance 
(black to white = 100%) 
black typ. —25 % 
white typ. — 120 % 


White point adjustment (pin 21: blue; pin 22: green; pin 23: red) 
A.C. voltage gain (note 1) 


at V21 2223-24 = 5,5 V | typ. 100 % 

at V21,22,23-24= OV | | = 60 % 

at V2122 23-24 = 12 V | = 140 % 
Input resistance R21,22 23-24 typ. 20 kQ 


Emitter-follower outputs (pin 1: red; pin 3: green; pin 5: blue) 
At nominal contrast, saturation and white point adjustment 


Output voltage (black-to-white 


signal, positive) V4 '3,5-24(p-p) tyP: 2 V 
Black level without automatic cut-off 

control (V9g 2 4.24 = 10 V) | V13,5-24 typ. 6,7 V 
Internal current source | * Jemnipse typ. 3 mA 
Cut-off current control range : | —AV 135-24 typ. 46 V 


Automatic cut-off control (pin 26) 
The measurement occurs in the following lines after start of the vertical blanking pulse: 


—e line 20: measurement of leakage current 
—© line 21: measurement of red cut-off current — 
—? line 22: measurement of green cut-off current 
eee line 23: measurement of blue cut-off current 
Input voltage range V26-24 Oto+6,5 V 


Voltage difference between cut-off current — 
measurement (note 2) and leakage current | | 
— — measurement (note 3) | AV 26-24 typ. 0,65 V 


Input 26 switches to ground during horizontal flyback 


Notes 
1. With input pins 21, 22 and 23 not connected an internal bias voltage of 5,5 V is supplied. 
2. Black level of measured channel is nominal; the other two channels are blanked to ultra-black. 


3. All three channels blanked to ultra-black. 
The cut-off control cycle occurs when the vertical Planing part of the sandcastle pulse contains more 
than 3 line pulses. . 
The internal signal blanking continues until the end of the last measurement line. 
The vertical blanking pulse is not allowed to contain more than 34 line pulses otherwise another 
control cycle begins. 
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Gain data 
At nominal contrast, saturation and white point adjustment 
Voltage gain with respect to Y-input (pin 15) G1 35-15 typ. 16 dB 
Frequency response (0 to 5 MHz) d13,5-15 < 3 dB 
Voltage gain with respect to colour difference 

inputs (pins 17 and 18) G5.18 = G1-17 typ. 6 dB 
Frequency response (0 to 2 MHz) d5.18 = 41-17 < 3 dB 
Voltage gain of inserted signals G 1.14 = G3.43 = G5.12 ‘typ. 6 dB 
Frequency response (0 to 6 MHz) d1-14 = 43.13 = 45-12 < 3 dB 


Sandcastle detector (pin 10) 


There are 3 internal thresholds (proportional to Vp); note 1. The following amplitudes are required 
for separating the various pulses: 


horizontal and vertical blanking pulses (note 2) V10-24 J ; : 
horizontal pulse V10-24 S : : 
clamping pulse (note 3) V 10-24 > 7,5 V 
d.c. voltage for artificial black level . 

(scan and flyback) | | | V10-24 > 7,5 V 
no keying 7 V10-24 < 1 V 
input current , —l109 < 110 uA 


Notes 

1. The thresholds are for 
horizontal and vertical blanking: V19-24 = 1,5 V 
horizontal pulse: V10-2473,5V 
clamping pulse: | V10-24= 7,0 V 

2. Blanking to ultra-black (—25%). 


3. Pulse duration = 3,5 us. 
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Fig. 2 Typical application circuit diagram using the TDA3505. 
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VIDEO CONTROL COMBINATION CIRCUIT 


with automatic cut-off control 


The TDA3506 performs the control functions ina PAL/SECAM decoder, which also comprises the 
TDA3510 (PAL decoder) and/or TDA3530 (SECAM decoder). 


The required input signals are: luminance and colour difference +(R-Y) and +(B-Y), while linear RGB 
signals can be inserted from external sources. RGB output signals are delivered for driving the video 
output stages. This circuit provides automatic cut-off control of the picture tube. The TDA3506 has 
the following features: 


@ capacitive coupling of the colour difference and luminance input signals with black level clamping 
in the input stages 

linear saturation control in the colour difference stages 

(G-Y) and RGB matrix 

linear transmission of inserted signals 

equal black levels for inserted and matrixed signals 

3 identical channels for the RGB signals 

linear contrast and brightness control, operating on both the inserted and matrixed RGB signals 
peak beam current limiting input 

horizontal and vertical blanking and clamping of the three input signals obtained via a 3-level sand- 
castle pulse 

d.c. gain controls for each of the RGB output signals (white point adjustment) 

emitter-follower outputs for driving the RGB output stages 

input for automatic cut-off control of the picture tube 

compensation for leakage current of the picture tube 


QUICK REFERENCE DATA 


Supply voltage V6-24 = Vp typ. 12 V 


Supply current lg =Ip typ. 85 mA 
Composite video input signal (peak-to-peak value) V15-24(p-p) typ. 0,45 V 
Input resistance R45-24 > 100 kQ 
Colour difference input signals (peak-to-peak values) 

+(B-Y) V 18-24(p-p) typ. 1,33 V 

+(R-Y) V17-24(p-p) typ. 1,05 V 
Inserted RGB signals 

(black-to-white values) V12,13,14-24(p-p) typ. 1V 
Three-level sandcastle pulse (required input voltage) V10-24 typ. 2,5/4,5/8,0 V 
Control voltage ranges 

brightness V90-24 1,0 to 3,0 V 

contrast V 19-24 2,0t0 4,3 V 

saturation V 16-24 2,0to 4,3 V 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage Vp = V6-24 V 
Voltages with respect to pin 24 
pin 26 V26-24 V 
pin 25 | | 25.24 V 
pin 10 V10-24 V 
pin 11 | V11-24 V 
pins 16, 19, 20 V16,19 20-24 V 
pins 21, 22, 23 V21,22,23-24 V 
pins 1, 3, 5; 2, 4, 28; 7, 8, 9: 12, 13, 14; 
15,17, 18; 27 no external d.c. voltage 
Currents 
pins 1, 3,5 -11.35 max. 3 mA 
pin 19 l19 max. 10 mA 
pin 20 lo0 max. 5 mA 
pin 25 —|l95 max. 5 mA 
Total power dissipation Prot max. 1,7 W 
Storage temperature range Tstg —25to+125 °C 
Operating ambient temperature range Tamb —20to+70 °C 


CHARACTERISTICS 
Supply voltage range Vp = V6-24 10,8to13,2 V 
The following characteristics are measured in a circuit similar to Fig. 2; Vp = 12 V; Tamb = 29 OC; 


V18-24(p-p) = 1,33 V; V17-24(p-p) = 1,05 V; V15-24(p-p) = 9,45 Vi V12 13, 14-24(p-p) = 1 V; unless 
otherwise specified 


Supply current lg = Ip typ. 85 mA 


Colour difference inputs 


+(B-Y) input signal at pin 18 (peak-to-peak value)*V18-24(p-p) typ. 1,33 V 
+(R-Y) input signal at pin 17 (peak-to-peak value) *V 47.24(p-p) typ. 1,05 V 
Input current during scanning 117, 18 < 1 ywA 
Input resistance R147,18-24 > 100) kQ 
Internal d.c. voltage due to clamping V17,18-24 typ. 42 VV 


Saturation control at pin 16 
control voltage range for a change of 


saturation from —20 dB to +6 dB V 16-24 2,1to4,3 V 
control voltage for attenuation > 40 dB V 16-24 < 18 V 
nominal saturation (6 dB below max.) V 16-24 typ. 3,1 V. 
input current l16 < 20 UA 


“ For saturated colour bar with 75% of maximum amplitude. 
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(G-Y) matrix 
Matrixed according to the equation V(G-Y) = —0,51 VipR-y) —9,19 Vip-y) 


Luminance amplifier (pin 15) 


Composite video input signal (peak-to-peak value) V15-24(p-p) typ. 045 V 
Input resistance R15-24 2 100 kQ2 
Internal d.c. voltage V 15-24 typ. 2,7 WV 
Input current during scanning las << 1 pA 
RGB channels 
Signal switching input voltage for insertion (pin 11) 
on level V41-24 09to3 V 
off level V11-24 < 04 V 
Input current 144 —100to+ 200 UA 
Signal insertion (pin 12: blue; pin 13: green; pin 14: red) 
external RGB input signal (black-to-white values) V12,13,14-24(p-p) = 1 =sV 
internal d.c. voltage due to clamping” V12,13,14-24 typ. 44 VV 
input current during scanning 112. 13,14 — 1 YA 


Contrast control (pin 19) 
control voltage range for a change of 


contrast from —18 dB to + 3 dB V19-24 2to4,3 V 

nominal contrast (3 dB below max.) V 19-24 typ. 3,6 V 

control voltage for —6 dB V19-24 typ. 2,8 V 

input current at V95.94 26 V li9 < 2 wA 
Peak beam current limiting (pin 25) 

internal d.c. bias voltage V25-24 typ. 5,5 V 

input resistance R95.24 typ. 10 kQ 

input current at contrast control input 

at V95.24=5,1V l19 typ. 17 mA 

Brightness control (pin 20) 

control voltage range V90-24 ito3 V 

input current —l99 < 10 ywA 


control voltage for nominal black level which 
equals the inserted artificial black level : V90-24 typ. 2 V 


change of black level in the control range 
related to the nominal luminance signal (black-white) for A V99.24=1V__ typ. 50 % 


* V41-24 < 0,4 V during clamping time: the black levels of the inserted RGB signals are clamped 
on the black levels of the internal RGB signals. 
V41-24 > 0,9 V during clamping time: the black levels of the inserted signals are clamped on an 
internal d.c. voltage. 
Correct clamping of the external RGB signals is only possible when they are synchronous with 
the sandcastle pulse. 


April 1986 1189 


TDA3506 


7 CHARACTERISTICS (continued) 
_ Internal. signal limiting 
- signal limiting for nominal luiminarice 
(black to. white = 100%) | | , 
black = , 7 typ. —25 % 
white oF = | ie typ. 120 % 


| a White point adjustment (pin 21: blue; pin 22: green; de 23: red) 
- ae A.C. voltage gain (note 1) 


at V21,22,23-24 = a vane : - Aes | typ. 100 i 

at V21,22,23-24= OV | P, : = 60 % 

at V21,22,23-24 = 12 V s a : ae 140 % 
Input resistance | . es R21,22,23-24 typ. 20 kQ 


Emitter-follower outputs (pin 1: red; pin 3: green; pin 5: blue) 
At nominal contrast, saturation and white point souls tment 


- Output voltage (black- to-white 


signal, positive) ie ier hae, 7 noe ee V 1,3,5:24(p-p) tyP- 2 
: ~ Black level without automatic cut- off | ae, | | 3 
control (V28, 24-24 = 10 vy : : 7 —. V435-24 typ. 6,7 V 
— Internal current source | ee | bee acs 4 a: ‘Weanece typ. 3 mA 
Cut- off current control Fange - Le gh Se is —AV135-24 typ. 46 NV 


‘Automatic cut- off control (pin 26) 


The measurement occurs in the following lines after start of the vertical blanking Bute 
line 20: measurement of leakage current. 
_ line 21: measurement of red cut-off current 
line 22: measurement of green cut-off current 
+ line 23: measurement of blue cut-off current | 
Input voltage range oe te, — V26-24 Oto+6,5 V 
Voltage difference between cut-off current | 
_ measurement (note 2) and leakage current | a 
measurement (note 3) AV26-24 — typ. 065 V 
Input 26 switches to ground during horizontal flyback | 


Notes | 
1. With input pins 21, 22 and 23 not connected an internal bias voltage of 5,5 V is supplied. 
2. Black level of measured channel is nominal; the omer two channels are blanked to Buia: black. 


3. All three channels blanked to ultra-black. | 
_- The cut-off control cycle occurs when the vertical blanking part of the sandcastle pulse contains more 
_ than 3 line pulses. — 
The internal signal blanking continues until the end of the last measurement line. 
The vertical blanking pulse is not allowed to contain more than 34 line pulses otherwise another 
control cycle begins. 
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Video control combination circuit, with automatic cut-off control TDA3506 


Gain data 
At nominal contrast, saturation and white point adjustment 
Voltage gain with respect to Y-input (pin 15) G135-15 typ. 16 dB 
Frequency response (0 to 5 MHz) d13,5-15 < 3 dB 
Voltage gain with respect to colour difference 

inputs (pins 17 and 18) G5.18 = G1-17 typ. 6 dB 
Frequency response (0 to 2 MHz) d5.18 = 91-17 < 3 dB 
Voltage gain of inserted signals G1.14 = G3.13 = G5-12 typ. 6 dB 
Frequency response (0 to 6 MHz) 4.14 = 43.13 = 05.12 < 3 dB 


Sandcastle detector (pin 10) 


There are 3 internal thresholds (proportional to Vp); note 1. The following amplitudes are required 
for separating the various pulses: 


horizontal and vertical blanking pulses (note 2) V10-24 . : : 
horizontal pulse V10-24 . = : 
clamping pulse (note 3) V10-24 > 7,5 V 
d.c. voltage for artificial black level 

(scan and flyback) V10-24 P 7,5 V 
no keying V10-24 < 1 V 
input current —l19 < 110 pA 


Notes 

1. The thresholds are for 
horizontal and vertical blanking: V109.24 = 1,5 V 
horizontal pulse: V10-24=3,5 V 
clamping pulse: V10-24= 7,0 V 

2. Blanking to ultra-black (—25%). 


3. Pulse duration = 3,5 us. 
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1N4148 


+12V 


T5KQ TOONF oak beam current 


limiting (actual value) 


1N4148 
N 


G B 
— +12V 
{10 fio 
22uH kQ kQ 
+12V 
(Vp) ‘o 7 
22nF TDA3506 
y+ brightness 
2onk Oto 12V 
sandcastle . 
pulse pol contrast 
- Oto 12 V 
signal switch |—— 
pulse welt. +(B—Y) 
. 1,33 V (pp) 
B 1V (pp) my +(R-Y) 
= pee 
: 22nF 
ingecon G 1 {pp} Usd a aoe te tO 
752. (4) W nF)" 22k2 1k2 Y - 
iV eee 
R (pp) - (1 V composite 
ideo signal 
758 (1) fl 1 J) a oi eae as 
1N4148 é3 ee 
8,2k2 y 1OkQ 
. fia’ beam current 
+12V aa ‘by ie (actual value) 
; 39K2 | 1N4148 ty), p 
(1) When supplied via a 75 Q line. I : 
. . = 7Z84917.1A 
(2) Capacitor value depends on circuit layout. 4 4 


Fig. 2 Typical application circuit diagram using the TDA3506. 
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PAL DECODER 


The TDA3510 is a monolithic integrated colour decoder for the PAL standard. 
The circuit incorporates the following functions: 


Chrominance part 


® Controlled chrominance amplifier 
® Chrominance output stage with automatic standard switch for driving the 64 us delay line 
@ Blanking circuit for the colour burst signal 


Reference voltage and control voltage part 


@ 8,8 MHz reference oscillator with divider stage to obtain both the 4,4 MHz reference signals 
@ Gated phase comparison for an optimum noise ratio 

@ Circuit for obtaining the chrominance control voltage and a reference voltage 

® Circuit for generating the colour killer signal and the identification signal 


Demodulator part 


@ Two synchronous demodulators for the (B-Y) and (R-Y) signals 

@ PAL flip-flop and PAL switch 

@® Flyback blanking incorporated in the synchronous demodulators 

@ (R-Y) and (B-Y) signal output stages, which are controlled by the colour killer with switchable 
d.c. voltage levels 


QUICK REFERENCE DATA 


Supply voltage Vp = V9.24 typ. 12 V 
Supply current lg typ. 58 mA 
Chrominance input signal (peak-to-peak value) V1-24(p-p) 10 to 200 mV 
Sandcastle pulse 
burst gating level V90-24 > 75 V 
blanking level V20-24 Z 1,8 V 


Colour difference output signals 
peak-to-peak values . 
—(R-Y) signal V11-24(p-p) typ. 1,05V+3 dB 
—(B-Y) signal V10-24(p-p) typ. 1,33V+3 dB 


PACKAGE OUTLINE 
24-lead DIL; plastic (SOT-101A). 
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Fig. 1 Block diagram; for external capacitors see next page. 


PAL decoder TDA3510 


External capacitors in Fig. 1 


Capacitor pins 
C1 filter capacitor for control voltage 
C2 time constant for control voltage 
C3 time constant for colour ON 
C4 identification signal and colour OFF time constant 
C5 load capacitor for the reference voltage 


C6 | 8 — 24 | time constant for the rise or fall time of the 
d.c. voltage level of the colour difference signal 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage range Vp =V9.24 10,8 to 13,2 V 
Currents 

at pin 5 =15 max. 10 mA 

at pins 10 and 11 =14Q,°-144 max. 1 mA 

at pin 21 Inq max. 10 mA 
Total power dissipation Prot max. 1,1 W 
Storage temperature T stg —20 to+ 125 °C 
Operating ambient temperature Tamb Oto: 70: °C: = 


CHARACTERISTICS 
Vp = 12 V; Tamb = 25 °C 
Supply current lo typ. 58 mA 


Chrominance part 


Chrominance signal is asymmetric (pins 1, 2) 


Input voltage range (peak-to-peak value) V 1-24(p-p) 10 to 200 mV 
Nominal input voltage (peak-to-peak value) 

with 75% colour bar signal V1-24(p-p) typ. 100 mV 
Input impedance |Z; | | typ. 3,3 kQ 
Colour ON 

chrominance output voltage (peak-to-peak value) 

with 75% colour bar signal V5-24(p-p) typ. 2V 

d.c. voltage at chrominance output V5.24 typ. 8 V 
Colour OFF 

chrominance suppression = 56 dB 

d.c. voltage at chrominance output V5-24 typ. 4V 
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TDA3510 


CHARACTERISTICS (continued) 
Reference voltage and control voltage part 
Oscillator (8,8 MHz) 

Gain 

Input resistance 

Output resistance 

Catching range 


Sandcastle pulse (pin 20) 
Burst gating level 
Blanking level 


Colour switching voltage (open collector) 
Maximum output current 

Colour ON 

Colour OFF 

Reference output voltage 


Colour killer voltages 
colour OFF at 
or at 


colour ON at 
or at 


Colour unkill delay; depends on C3 
Identification ON 


Demodulator part 
Delayed chrominance input signal (peak-to-peak value) 
with 75% colour bar signal 


Colour difference output signals (peak-to-peak values) 
—(R-Y) signal 
—(B-Y) signal 

Ratio of colour difference output signals 
(R-Y)/(B-Y) 


D.C. voltage at colour difference outputs 
at colour ON 
at colour OFF 
Signal attenuation at colour OFF 
Residual 4,4 MHz signal 


H/2 ripple at (R-Y) output (peak-to-peak value) 
without input signal 


January 1980 


G14-15 > 8 
R15-24 typ. 270 
R44.24 < 200 
Af typ. 500 
V20-24 > 7,9 
V20-24 a 1,8 
lo1max typ. 10 
V21-24 typ. Vp 
V21-24 = 0,5 
V 18-24 typ. 5,5 
V18-16 typ. 0 
V19-24 > 6 
V 18-16 typ. 1,5 
V19-24 < 4 
td typ. 20 
V 146-18 < 200 
V7-24(p-p) __‘tYP. 250 


V41-24(p-p) typ. 105V+3 


V 10-24(p-p) typ. 133 V+3 
V41. 
ee typ. 0,79 + 10 
V10-24 
V10;11-24 _ typ. 8 
V10; 11-24 typ. 4 
> 60 
V10; 11-24 < 20 
V11-24(p-p) < 10 


dB 
mV 


MAINTENANCE TYPE 


TDA3540;Q 
TDA3541;Q 


TELEVISION IF. AMPLIFIERS AND DEMODULATORS 


The TDA3540 and TDA3541 are i.f. amplifier and demodulator circuits for colour and black and white 
television receivers, using n p-n tuners for the TDA3540 and p-n-p tuners for the TDA3541. 


They incorporate the following functions: 

— gain-controlled wide-band amplifier, providing complete i.f. gain 

— synchronous demodulator with excellent intermodulation 

— white spot inverter 

— video preamplifier with noise protection 

— a.f.c. circuit with a.f.c. on/off switch 

— a.g.c. circuit with noise gating 

— tuner a.g.c. output (n-p-n tuners: TDA3540: p-n-p tuners: TDA3541) . 

— external video switch which switches off the video output; e.g. for insertion of a VCR playback 
signal, by either a high or a low level. 


ae etn tre ce eee rere herein i nen tina a tata temrensrenpeneerttit tama etintithrtrnt: eerste nema eet ee teenage 


QUICK REFERENCE DATA 


Supply voltage V11-13 typ. 12 V 
Supply current 144 typ. 50 mA 
I.F. input sensitivity at 38,9 MHz (r.m.s. value) V'4-16(rms) typ. 60 uv 
Video output voltage (white at 10% of top sync) V12-13(p-p) typ. 2,7 V 
|.F. voltage gain control range Gy typ. 64 dB 
Signal-to-noise ratio at Vj = 10 mV S/N typ. 58 dB 
A.F.C. output voltage swing (peak-to-peak value) V5-13(p-p) typ. 10,7 V 


np tester nem senrnenreyisin tannin teeny utara eterna eestor evn atts sehen tneinmsr peanut anne cnn ntng samen Inhnh evenness nAstorums AARNE mmementaruNuEN 


PACKAGE OUTLINES 


TDA3540; TDA3541: 16-lead DIL; plastic (SOT-38). 
TDA35400; TDA35410: 16-lead OIL; plastic (SOT-58). 
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Fig. 1 Block diagram. 
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TDA3540;Q 
TDA3541;Q 


Television i.f. amplifiers and demodulators 


PINNING 
1-16 Balanced i.f. input. 
2-15 Decoupling capacitor for the d.c. feedback loop of the i.f. amplifier. 


3 Adjusting pin for starting point of tuner a.g.c. 
4 Tuner a.g.c. output. 
5 A.F.C. output. 
6 A.F.C. on/off switch. 
7-10 A.F.C. circuitry to obtain 7/2 phase shift of the reference carrier. 
8-9 Circuitry for passive regeneration of the i.f. picture carrier. 
11 Positive power supply. 
12 Video output. 
13 Ground. 
14 |.F. a.g.c.; VCR switch. 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) . 
Supply voltage V11-13 max. 13,2 V 
I.F. a.g.c. voltage/VCR switch V14-13 max. 13,2 V 
Tuner a.g.c. voltage V4-13 max. 12 V 
A.F.C. switch voltage V6-13 max. 13,2 V 
Maximum voltage level at pin 12 7 

with VCR switch active V12-13 max. 5,0 V 
D.C. output current at video output 42 max. 10 mA 
Total power dissipation Prot max. 1,2 W 
Storage temperature range T stg —65 to + 150 °C 
Operating ambient temperature range Tamb —25 to+70 °C 
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TDA3540;Q 
TDA3541:Q 


CHARACTERISTICS (measured in Fig. 8) 


typ. 12 V 
10,2 to 13,2 V 


Supply voltage range V1 1-13 


The following characteristics are measured at Tamb = 25 9C; V44-13 = 12 V 


Current consumption (no input signal) 144 ye: 35 to a ib 
1.F. amplifier (note 1) 
ee typ. 60 pV 
|.F. sensitivity (onset of a.g.c.) | V1-16 Z 100 pV 
Input resistance (differential) R1-16 el 15to : os 
_ Input capacitance (differential) C1-16 Wes = 08 
" — 5 pF 
Gain control range Gy typ. 64 dB 
Output signal expansion for 50 dB 
input signal variation (note 2) AV 12-13 < 0,5 dB 
Maximum input signal | V1-16 > 70 mV 
Tuner a.g.c. (note 1) 
Starting point tuner a.g.c.; adjustable (note 3) 
pin 3 connected with 39 kQ to pin 11 
TDA3540 V1-16 < 3 mV 
TDA3541 V1-16 < 3 mV 
pin 3 connected with 39 kQ to ground V1-16 2 70 mV 
Maximum tuner a.g.c. output current swing l4 > 10 mA 
Input signal variation (note 4) for a tuner 
a.g.c. current variation of: 
9 mA to 1 mA (TDA3540) AV 1-16 typ. 5 dB 
1 mA to 9 mA (TDA3541) AV 1.16 typ. 5 dB 
r = typ 200 mV 
Output saturation voltage at |4 = 7 mA V4-13sat Zz 300 mV 
Leakage current at V4.43 =12 V l4 = 1 pA 
Tuner a.g.c. characteristic : see Fig. 5 
Video output (note 5) 
Zero-signal output level (note 6) V12-13 ae 57to6 : : 
Top sync output level V412-13 ae 80 to ae ¥ 
Video output signal (peak-to-peak value) 
white at 10% of top sync V4 2-13(p-p) typ. 2,/ V 
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Television i.f. amplifiers and demodulators 


TDA3540;Q 
TDA3541;Q 


Internal bias current of n-p-n 


emitter-follower output transistor ne 1 to : dif 
Bandwidth of demodulated output signal B . ae ate 
Differential gain (note 7) dG ae - : 
Differential phase (note 8) dy a = 
Residual carrier signal (r.m.s. value) V12-13(rms) pa at Ly 


Residual 2nd harmonic of carrier signal typ. 15 mV 


(r.m.s. value) V12-13(rms) = 20 mV 
Intermodulation (see Figs 2 and 3) 

at 1,1 MHz: blue (note 9) an = ee 

yellow (note 9) i = a 

at 3,3 MHz (note 10) > 66 dB 


- 3,2dB 
-10dB 


spectrum for ~30dB 
yellow 


spectrum for 
blue 


SC.- Ce: PC. SC, -<CC. PC. 71266331.1 
S.C. : sound carrier level | 
C.C. : chrominance carrier level | with respect to top sync level 


P.C. : picture carrier level 


Fig. 2 Input conditions for intermodulation measurements; standard colour bar with 75% contrast. 
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Fig. 3 Test set-up for intermodulation. 
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TDA3540;Q 
TDA3541;Q 


CHARACTERISTICS (continued) 


Signal-to-noise ratio (note 11) 
at 10 mV input signal 


at end of gain control range 
as a function of the input signal 


White spot and noise inverter (see Fig. 4) 


White spot inverter threshold level 
White spot insertion level 
Noise inverter threshold level 


Noise insertion level 


V 12-13 | 
(V) 
white spot inverter 
threshold level 


zero—signal level, 6 
white level (CCIR) 


white spot insertion 5 
——45 
level 

noise insertion level — 3,8 a poe : 
| 
top sync level 295 3--——— ! 
| 
Kel 
noise inverter 2 : 
threshold level ! 
\ 
1 Y 

0 


S/N 


S/N 


see Fig. 6 


V12-13 
V12-13 
V142-13 


V 12-13 


> 50 dB 
typ. 58 dB 
= 54 dB 
typ. 61 dB 
typ. 6,8 V 
6,3to7,3 V 
typ. 45 V 
4,2to48 V 
typ. 1,8 V 
1,6 to 2,0 V 
typ. 3,8 V 
3,4to 4,1 V 
7286372 
time 


Fig. 4 Video output waveform showing white spot and noise inverter threshold levels. 


VCR switch 


Switches the output off: 
below 


above 
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typ. 10, 


Television i.f. amplifiers and demodulators 


A.F.C. (note 12) 
A.F.C. output voltage swing (peak-to-peak value) 


Change of frequency for an a.f.c. output voltage 
swing of 10 V 
at 100% picture carrier 


at 10% picture carrier 
A.F.C, output voltage when tuned at 38.9 MHz 


A.F.C. output voltage (no input signal) 
A.F.C. switch switches off below 


Recommended a.f.c. active voltage 


A.F.C. switch leakage current at Vg.13 =6 V 


A.F.C. output current during a.f.c. off 
measured with fg + 300 kHz and Vg.13 = 1,5 V 


A.F.C. output current during a.f.c. on 


~s 
N 
fo) 
roy) 
w 
~ 
wo 
a 


AV4_46 (2,5 dB per division) 


(a) 


or: pi 


x 


TDA3540;Q 


TDA3541:Q 
’ 10 V 
5-13(p-p) typ. 10,7 V 
typ 70 kHz 
Af < 150 kHz 
typ 160 kHz 
Af < 200 kHz 
Vie an tyr ov 
¥5-13 yp. ty Ww 
typ. 6 V 
V5-13 4to8 V 
typ. 2,9 V 
V6-13 16te35 V 
V6-13 3,5 to6 V 
pin 6 floating 
Is —251t0+2,5 pA 
| > 1 mA 
oO typ. 2 mA 


Fig. 5 Typical tuner a.g.c. characteristics; 
pin 3 connected to the supply voltage (pin 11) with 39 kQ. 


a: TDA3540 
b: TDA3541 


__7287047 


AV1_16 (2,5 dB per division) 


(b) 


ESPERO — 


September 1982 


1203 


TDA3540:Q 
TDA3541;Q 


CHARACTERISTICS (continued) 

Notes to characteristics 

1. All input signals are measured r.m.s. at top syne and 38,9 MHz. 
2. Measured with 0 dB = 200 uV. 


3. Starting point of the tuner a.g.c. is defined as the input signal level where the tuner a.g.c. current 
is9 mA for the TDA3540 and 1 mA for the TDA3541. 


Measured with pin 3 connected with 39 kQ to the supply voltage (pin 11), 
Measured at 10 mV r.m.s. top sync input signal. 
So-called ‘projected zero point’, e.g. with switched demodulator. 


Measured according to EBU test, line 330. 
The differential gain is expressed as a percentage of the difference in peak amplitudes between 
the largest and smallest section relative to the sub-carrier amplitude at blanking level. 


8. Measured according to EBU test, line 330. 
The differential phase is defined as the difference in degrees between the largest and smallest phase 
angle of the six sections. 


a aI 


Vo at 4,4 MHz 
9. 20 log —_—_———__— + 3,6 GB. 
Vo at 1,1 MHz 
Vo at 4,4 MHz 
10. 20 log —________ 
Vo at 3,3 MHz 


Vo black-to-white 


11. Measured with a 75 Q source; S/N = 20 log —--_____—_—__ 
Via(rms) at B=5 MHz 


12. Measured with an input signal V1_16 = 10 mV and a.f.c. output pin 5 symmetrically loaded with 
100 k&2 to the supply voltage (V4 4.13) and 100 kQ to ground. 
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TDA3540;Q 
TDA3541;Q 
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Fig. 6 Signal-to-noise ratio as a function of the input voltage (V4.76). 
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Fig. 7 A.F.C. output voltage 
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TDA3560 


PAL DECODER 


The TDA3560 isa monolithic integrated colour decoder for the PAL standard. |t combines all functions 
required for the identification and demodulation of PAL signals. Furthermore it contains a luminance 
amplifier, an RGB-matrix and amplifier. These amplifiers supply output signals up to 5 V peak-to-peak 
(picture information) enabling direct drive of the output stages. The circuit also contains separate 
inputs for data insertion, analogue as well as digital, which can be used for Teletext information, chan- 
ne! number display, etc. 


QUICK REFERENCE DATA 


Supply voltage V4.27 typ. 12 V 
Supply current I 4 typ. 85 mA 
Luminance input signal (peak-to-peak value) V 10-27(p-p) typ. 0,45 V 
Chrominance input signal (peak-to-peak value) V3-27(p-p) 55 to 1100 mV 
Data input signals (peak-to-peak value) V13,15,17-27(p-p) __‘tYP- iV 
RGB output signals at nominal contrast 

and saturation (peak-to-peak value) V12,14,16-27(p-p) __tYP. 5 V 
Contrast control range typ. 20 dB 
Saturation control range typ. 50 dB 
Input for fast video-data signal switching V9.97 typ. 1V 
Blanking input voltage V2.97 typ. 1Lo-V 


Burst gating and black-level gating input voltage V8.97 typ. 7 NV 


tne A cr A Aether RA AA ARSE EFA EAA OMT? 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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Fig. 1 Block diagram. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage Vp=V1.97 

Input saturation voltage V6-27 

Input contrast voltage V7.97 

Input blanking pulse and sandcastle V3.97 

Input video-data switch voltage V9.97 

Input brightness voltage V41-27 

Power dissipation see Fig. 2 

Storage temperature T stg —25 to + 150 °C 
Operating ambient temperature Tamb —25 to +65 °C 


CHARACTERISTICS 


V 4507 42 NV; V 10-27(p-p) OAS Y f V3-27(p-p) = 500 mV; Tampb = 25 OC; measured in Fig. 6; unless 
otherwise specified 


Supply voltage range Vp ae 8 to ae : 
Supply current 4 typ. 85 mA 
Luminance amplifier 
Input voltage (peak-to-peak value) V10-27(p-p]) typ. 0,45 V 
Input current 10 < 1 uA 
Contrast control range —17 to+3 dB 
Contrast control voltage range see Fig. 3 
Chrominance amplifier 
Input voltage (peak-to-peak value) V3-27(p-p) 55 to 1100 mV 
—A.C.C. control range > 30 dB 

Output signal (peak-to-peak value) * 

burst signal (peak-to-peak value) = 0,5 V V28-27(p-p) typ. 1,7 V 
Saturation control range > 50 dB 
Saturation control voltage range see Fig. 4 
Phase shift between burst and chrominance * m 50 
Tracking between Juminance and chrominance | 

with contrast control over a range of 10 dB, 

starting at maximum contrast typ. 1 dB 


* At nominal contrast and saturation setting. Nominal setting = maximum contrast —3 dB; maximum 
saturation —6 dB. 
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CHARACTERISTICS (continued) 
Reference oscillator 


Phase locked loop: 
— catching range (note 1) 
— phase shift (note 2) 


Oscillator: 

— input resistance 
— input capacitance 
— output resistance 


A.C.C. generation: 
— reference voltage 
— control voltage 
at nominal input signal 
— control voltage without burst 


Demodulator circuit 
Input burst signal amplitude (peak-to-peak value) 


Ratio of demodulated signals 
without luminance input signal 
(B-Y)/(R-Y) 


(G-Y)/(R-Y) 


(G-Y)/(B-Y) 


RGB matrix and amplifiers 

Output voltage (peak-to-peak value) (note 3) 
Maximum white level 

Birghtness control voltage range 


Relative soread between 
R, G and B output signals 


Variation of black level with contrast control 


Relative black-ievel variation 
between the three stages during variation of 
contrast saturation, brightness and supply voltage 


Differential black-level drift over a 
temperature range of 40 °C 


Blanking level at RGB outputs 


Signal-to-noise ratio of output signals (note 4) 


Notes 


1. Frequency referred to 4,4 MHz carrier frequency. 
2. For t 400 Hz deviation of the oscillator frequency. 


3. For nominal setting of the controls. 


R26-27 
C26-27 
R25-27 


V4-27 


V997 
V9.27 


V21,22-27(p-p) 


V 16-27 
VI227 
V 14-27 
V12-27 
V 14-27 
V 16-27 


V12,14,16-27(p-p) 


see Fig. 5 


AV 


S/N 


typ. 


typ. 


typ. 


typ. 


typ. 


60 


1,78 


0,51 


2,1 


4. The signal-to-noise ratio is specified as the nominal peak-to-peak output signal with respect to 


r.m.s. noise. 
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Residual 8,8 MHz and higher harmonics 
on RGB-outputs (peak-to-peak value) << 150 mV 


Output impedance RGB outputs | Zo| typ. 50 Q 


Frequency response of total luminance 
and RGB amplifier circuits for f = 0 to 5 MHz < —3 dB 


Signal insertion 


Input signals for an RGB output voitage 
of 5 V (peak-to-peak value) V13,15,17-27(p-p) __tYP: 1 V 


Difference between the black levels of the 
RGB signals and the inserted signals 


at the output AV < 260 mV 
Output rise time ty typ. 50 ns 
Differential delay time for the three channels tq = 40 ns 


Video-data switching 


Input voltage for switching . 
from video to inserted signals . V9.97 09to2 V 


/\ 
© 
OO 
< 


Input voltage for no data insertion V9.97 


Delay between signal switching at the 
output and the signal switching input 
pulse at pin 9 tq <i 20 ns 


Sandcastle and field blanking input (pin 8) 


Burst gate and clamping pulse V8.97 2 75 V 
RGB bianking level 
on Ve.97 2%06,5 V 
off Vg.97 < 0,8 V 
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Fig. 6 Application circuit. 


For adjustments see application information. 
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APPLICATION INFORMATION 


The function is described against the corresponding pin number. 


1. + 12 V power supply © 


The circuit gives good operation in a supply voltage range between 8 and 13,2 V provided that the 
supply voltage for the controls is equal to the supply voltage for the TDA3560. All signal and control 
levels have a linear dependency on the supply voltage. The current taken by the device at 12 V is 
typically 85 mA. It is linearly dependent on the supply voltage. 


2. Control voltage for identification 


This pin requires a detection capacitor of about 330 nF for correct operation. The voltages available 
under various signal conditions are given in the specification. 


3. Chrominance input 


The chroma signal must be a.c.-coupled to the input. Its amplitude must be between 55 mV and 
1100 mV peak-to-peak (25 mV to 500 mV peak-to-peak burst signal). All figures for the chroma 
signals are based on a colour bar signal with 75% saturation, that is the burst-to-chroma ratio of the 
input signal is 1: 2,25. 7 


4. Reference voltage A.C.C. detector | 
This pin must be decoupled by a capacitor of about 330 nF. The voltage at this pin is 4,6 V. 


5. Control voltage A.C.C. 


The A.C.C. is obtained by synchronous detection of the burst signal followed by a peak detector. A 
good noise immunity is obtained in this way and an increase of the colour for weak input signals is 
prevented. The recommended capacitor value at this pin is 2,2 uF. 


6. Saturation control 


The saturation control range is in excess of 50 dB. The control voltage range is 2 to 4 V. Saturation 
control is a linear function of the control voltage. 


When the colour killer is active, the saturation control voltage is reduced to a low level if the 
resistance of the external saturation contro! network is sufficiently high. Then the chroma amplifier 
supplies no signal to the demodulator. Colour switch-on can be delayed by proper choice of the time 
constant for the saturation control setting circuit. 


When the saturation control pin is connected to the power supply the colour killer circuit is overruled 
so that the colour signal is visible on the screen. In this way it is possible to adjust the oscillator 
frequency without using a frequency counter (see also pins 25 and 26). 


7. Contrast control 


The contrast control range is 20 dB for a control voltage change from + 2 to + 4 V. Contrast control 
is a linear function of the control voltage. The output signal is suppressed when the control voltage is 
1 V or less. If one or more output signals surpasses the level of 9 V the peak white limiter circuit 
becomes active and reduces the output signals via the contrast control by discharging C2 via an 
internal current sink. 
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8. Sandcastle and field blanking input 


The output signals are blanked if the amplitude of the input pulse is between 2 and 6,5 V. The burst 
gate and clamping circuits are activated if the input pulse exceeds a level of 7,5 V. 

The higher part of the sandcastle pulse should start just after the sync pulse to prevent clamping of 
video signa! on the sync pulse. The width should be about 4 us for proper A.C.C. operation. 


9. Video-data switching 


The insertion circuit is activated by means of this input by an input pulse between 1 V and 2 V. In 
that condition, the internal RGB signals are switched off and the inserted signals are supplied to the 
output amplifiers. If only normal operation is wanted this pin should be connected to the negative 
supply. The switching times are very short (< 20 ns) to avoid coloured edges of the inserted signals on 
the screen. 


10. Luminance signal input 


The input signal should have a peak-to-peak amplitude of 0,45 V (peak white to sync) to obtain a 
black-white output signal of 5 V at nominal contrast. It must be a.c.-coupled to the input by a 
capacitor of about 22 nF. The signal is clamped at the input to an internal reference voltage. 

A 1kQ luminance delay line can be applied because the luminance input impedance is made very high. 
Consequently the charging and discharging currents of the coupling capacitor are very small and do not 
influence the signal level at the input noticeably. Additionally the coupling capacitor value may be 
small. 


11. Brightness control 


The black level of the RGB outputs can be set By the oe on this pin (see Fig. 5). The minimum . 
black level is identical to the blanking level. The black level can be set higher than 4 V however the 
available output signal amplitude is reduced (see pin 7). Brightness control also operates on the black 
level of the inserted signals. 


12, 14, 16. RGB Auepiite 


The output circuits for red, green and Hine are identical. Output signals are 5 V (black-white) for 
nominal input signals and control settings. The black levels of the three outputs have the same value. 
The blanking level at the outputs is 2 V. The peak white level is limited to 9 V. When this level is 
exceeded the output signal amplitude is reduced via the contrast control (see pin 7). 


13, 15, 17. Inputs for external RGB signals 


The external signals must be a.c.-coupled to the inputs via a coupling capacitor of about 100 nF. 
Source impedance should not exceed 150 Q. The input signal required for a 5 V peak-to-peak output 
signal is 1 V peak -to-peak. At the RGB outputs the black level of the inserted signal is identical to 
that of normal RGB signals. When these inputs are not used the coupling capacitors have to be 
connected to the negative supply. 


18, 19, 20. Black level clamp capacitors 


The black level clamp capacitors for the three channels are connected to these pins. The value of each 
capacitor should be about 100 nF. 


21,22. Inputs (B-Y) and (R-Y) demodulators 


The input signal is automatically fixed to the required level by means of the burst phase detector and 
A.C.C. generator which are connected to this pin and pin 22. As the burst (applied differentially to 
those pins) is kept constant by the A.C.C., the colour difference signals automatically have the correct 
value. 
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APPLICATION INFORMATION (continued) 


23, 24. Burst phase detector outputs 


At these pins the output of the burst phase detector is filtered and controls the reference oscillator. An 
adequate catching range is obtained with the time constants given in the application circuit (see Fig. 6). 


25, 26. Reference oscillator 


The frequency of the oscillator is adjusted by the variable capacitor C1. For frequency adjustment 
interconnect pin 23 and pin 24. The frequency can be measured by connecting a suitable frequency 
counter to pin 25. 


28. Output of the chroma amplifier 


Both burst and chroma signals are available at the output. The burst-to-chroma ratio at the output is 
identical to that at the input for nominal control settings. The burst signal is not affected by the 
controls. The amplitude of the input signal to the demodulator is kept constant by the A.C.C. 
Therefore the output signal at pin 28 will depend on the signal loss in the delay line. 


Adjustments (see Fig. 6) 
Ci 8,8 MHz oscillator 


1 phase delay line = 10,7 wH 

L2 nominal value = 10,7 wH 

LS 4,4 MHz chrominance input filter | = 10,7 wH=L1 
L4 4,4 MHz trap in luminance signal line | = 5,6 uH 

L5 delay equalization | = 66,1 wH 

P1 amplitude of direct chroma signal 

R1 


R1 . 
R2 field blanking RTF RD? * field blanking amplitude 2,0 V to 6,5 V. 


For a video input voltage of 1 V peak-to-peak: R4 = 1 kQ; R3, R5 and R6 can be omitted. 
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PAL DECODER 


The TDA3561A is a decoder for the PAL colour television standard. It combines all functions required 
for the identification and demodulation of PAL signals. Furthermore it contains a luminance amplifier, 
an RGB-matrix and amplifier. These amplifiers supply output signals up to 5 V peak-to-peak (picture 
information) enabling direct drive of the discrete output stages. The circuit also contains separate inputs 
for data insertion, analogue as well as digital, which can be used for text display systems (e.g. (Teletext/ 
broadcast antiope), channel number display, etc. Additional to the TDA3560, the circuit includes the 
following features: 

@ The peak white limiter is only active during the time that the 9,3 V level at the output is exceeded. 
The start of the limiting function is delayed by one line period. This avoids peak white limiting 
by test patterns which have abrupt transitions from colour to white signals. 

@ The brightness control is obtained by inserting a variable pulse in the luminance channel. Therefore 
the ratio of brightness variation and signal amplitude at the three outputs will be identical and 
independent of the difference in gain of the three channels. Thus discolouring due to adjustment of 
contrast and brightness is avoided. 

® Improved suppression of the internal RGB signals when the device is switched to external signals, 
and vice versa. 

@ Non-synchronized external RGB signals do not disturb the black level of the internal signals. 

® Improved suppression of the residual 4,4 MHz signal in the RGB output stages. 

@ Cascoded stages in the demodulators and burst phase detector minimize the radiation of the colour 
demodulator inputs. 

@ High current capability of the RGB outputs and the chrominance output. 


QUICK REFERENCE DATA 


Supply voltage V 4.27 type. 12 V 
Supply current l4 typ. 85 mA 
Luminance input signal (peak-to-peak value) V10-27(p-p) typ. 0,45 V 
Chrominance input signal (peak-to-peak value) V3-27(p-p) ~ 65to 1100 mV 
Data input signals (peak-to-peak value) V13,15,17-27(p-p) typ. 1 Vv 
RGB output signals at nominal contrast 

and saturation (peak-to-peak value) V12,14,16-27(p-p) typ. 5,25 V 
Contrast control range typ. 20 dB 
Saturation control range min. 50 dB 
Input voltage for data insertion V9-27 min. 0,9 V 
Blanking input voltage V8.97 typ. 1,9 V 
Burst gating and black-level gating input voltage V8.97 typ. 7 V 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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PAL decoder 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage 
Total power dissipation; see also Fig. 2 
Storage temperature range 


Operating ambient temperature range 


THERMAL RESISTANCE 


From junction to ambient 


_ CHARACTERISTICS 
Vp = V41-27 = 12 V; Tamb = 25 OC; unless otherwise specified 


Supply voltage 
Supply current 


Total power dissipation 


Luminance input (pin 10) 
Input voltage (peak-to-peak value); note 1 


Input level before clipping 
Input current; input level 2 V, clamp not active 


Contrast control range (see Fig. 3) 
Control voltage for 40 dB attenuation 


Input current contrast control at V7_.97 =3 V 


Chrominance amplifier 


Inpux voltage (peak-to-peak value); note 2 
Input impedance 


Input capacitance 


A.C.C. control range 


Change of the burst signal at the output 
over the whole control range 


Gain at nominal contrast/saturation 
pin 3 to pin 28; note 3 


Output signal (peak-to-peak value) 
at nominal contrast/saturation; 
burst signal: 0,5 V peak to peak 


Maximum output voltage (peak-to-peak value) 
Ry =2 kQ 


Vp = V1-27 
Ptot 

T stg 

Tamb 


Rth J-a 


Vp = V4.27 


V28-27(p-p) 


V28-27(p-p) 


TDASS61A 


A a OE (SCAT UPCCREE AI ELAN. 1 pee VIE AIM DPOT ECLA DEY SSS SOI 


max. 13,2 V 
max. 1,7 W 
—25 to +150 SC 
—25 to+65 9C 
= 50 K/W 
typ. 12 V 
8to 13,2 V 
typ. 85 mA 
a 115 mA 
typ. 1,0 W 
< 1,4 W 
typ 0,45 V 
<S 2V 
typ. 0,15 yA 
< 1 WA 
—17 to+3 dB 
typ. 1,2 V 
Se 10 pA 
typ. 550 mV 
55 to 1100 mV 
typ. 9 kQ2 
6to 12 kQ 
typ. 4 pF 
<< 6 pF 
Ps 30 dB 
< 1,5 dB 
> 32 dB 
typ. 1,/ V 
typ. 40 V. 
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CHARACTERISTICS (continued) 
Chrominance amplifier (continued) 


Distortion of chrominance amplifier 


a = typ. 1,5 % 
at V28.27(p-p) = 2 V up to V3-27(p-p) = 1 V d | 2 5% 
Frequency response between O and 5 MHz | —2 dB 
Saturation control range (see Fig. 4) = 50 dB 
Input current saturation control at Vg_97 = 3 V lg — 15 yA 
Tracking between luminance and chrominance 
with contrast control over a range of 10 dB < 2 dB 
Cross-coupling between luminance 
and chrominance amplifier; note 10 < —46 dB 
Signal-to-noise ratio 
at nominal input signal; note 11 S/N > 56 dB 
Phase shift between burst and chrominance 
at nominal contrast/saturation Ay < + 50 
Output impedance of chrominance amplifier IZ98.97| typ. 25 QQ 
Maximum output current log < 15 mA 
Reference part 
Ph | : 
— ee note 4 - 500 Hz 
— phase shift; note 5 < 50 
Oscillator: 
— temperature coefficient of oscillator frequency; note 4 typ. —1,5 Hz/K 
— frequency deviation for Vp changing from 10 to 13,2 V; note 4 typ. 40 Hz 
; , typ. 340 Q2 
— input resistance (pin 26) R96-27 560 to 420 2 
— input capacitance (pin 26) C96-27 < 10 pF 
tput resist (pin 25) R ee edie 
-- output resistance (pin 25-27 100 to 200 Q 
— output voltage (peak-to-peak value; pin 25) V95-27(p-p) typ. 700 mV 
A.C.C. generation: 
~- reference voltage (pin 4) V4.27 typ. 49 V 
— control voltage at nominal input signal (pin 2) V9.97 typ. 5,1 V 
—- control voltage without chrominance input (pin 2) V9.97 typ. 2,65 V 
— colour-off voltage (pin 2) V9.27 typ. 3,15 V 
-- colour-on voltage (pin 2) V9.27 typ. 3,4 V 
— identification-on voltage (pin 2) V9.27 typ. 19 V 
— change in burst amplitude with supply voltage (+ 10%) proportional 
; . typ. 0,1 %/K 
— change in burst amplitude with temperature 025 %/K 
— voltage at pin 5 at nominal input signal V5-27 typ. 5 V 
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Demodulator part 


Input burst signal amplitude (peak-to-peak value) 
between pins 21 and 22; note 6 V91-22(p-p) typ. 100 mV 


Input impedance between pins 21 and 22 294-291 typ. 2 kQ 


Ratio of demodulated signals for equal input 
Signals at pins 21 and 22 


V 46. 
(B—Y)/(R—Y) Uc typ. 1,78 10% 
V 12-27 
. Re V14-27 . 
(G—Y)/(R—Y); no (B—Y) signal typ. —0,51 + 10% 
V12-27 
. V14-27 
(G—Y)/(B—Y); no (R—Y) signal — ——— typ. -—0,19 + 25% 
| V 16-27 
Frequency response between O and 1 MHz —3 dB 
Cross talk between colour demodulated signals > 40 dB 


Phase difference & tween (R—Y) signal 
and (R—Y) ref. :nce signal < 50 


Phase difference between (R—Y) 


O 

and (B—Y) reference signals ier 85 to ee 
R.G.B. matrix and amplifiers 
Output voltage (peak-to-peak value) 

at nominal luminance ‘contrast 

(black to white) ; note 3 V12,14,16-27(p-p) typ. hes : 

f O ’ 

Output voltage (peak-to-peak value) of the RED 

channel at nominal contrast/saturation and ‘ 525 V 

no luminance signal at the input, (R—Y) signal V12-27(p-p) an 37 to 6 7 Vy 

SV 

Maximum peak white level; note 7 yP 90 to : 6 V 
Maximum output current l1214,16 — 15 mA 
Black level at the output for a 

brightness control voltage of 2 V V12,14,16-27 typ. 2,6 V 
Difference in black level between the three 2 

channels at an output level of 3 V; note 8 MV <3 200 mV 
Black level shift with vision contents - — 40 mV 
Brightness control voltage range see Fig. 5 | 
Input current brightness control 144 < 50 wA 

erate typ. 035 mV/K 
Variation of black level with temperature AV a 10 ve 
| 10 mV 

Variation of black level with contrast control AV - a bay 
Relative spread between the R, G and B output signals < 10 % 
Relative black-level variation between the three channels ‘ 0 mV 

during variation of contrast and supply voltage oe 20 ay 
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CHARACTERISTICS (continued) 
RGB matrix and amplifier (continued) 
Differential black-level drift over a 


temperature range of 40 °C. oe ss in 
| 7 | typ. = 21 V 

Blanking level at the RGB outputs | | He 1023 V 
Difference in blanking level | - | 

of the three channels | o , | typ. 0 mV 
Differential blanking level drift | 

over a temperature range of 40 °C | f typ. 0 mV. 
Tracking of output black level | AVp| | Vp | | 

with supply voltage : we XK . typ. 1,1 

oy i” Vp AVp 


_ Signal-to-noise ratio of output signals; , | 
_ note 11 ae . | S/N > 62 dB 
Residual 4,4 MHz signal at RGB outputs | 
DeaeO: peak value) 


Residual 8,8 MHz signal and ame harmonics — 
at the RGB outputs (peak-to-peak value) 


, | < 150 mV 
Output impedance of RGB outputs IZ12,14,16-27! typ. 50 
Frequency response of total luminance and * | ae 
RGB amplifier circuits for f = 0 to 5 MHz | < +3 dB 
Signal insertion (pins 13,15 and 17) 
Input signals (peak-to-peak value) for ie: iV 


an RGB output voltage of 5 V peak-to-peak : V13,15,17-27(p-p) 085to11V 


Difference between the black levels of the 
RGB signals and the inserted signals 


at the output; note 9 AV. = 260 mV 
Output rise time | ty a a ae 

; : typ. O ns 
Differential delay time for the three channels tg Z di Re 
Input current 113.15,17 <— 10 wA 
Data blanking (pin 9) 
Input voltage for no data insertion V9.27 < 0,4 V 
Input voltage for data insertion V9-27 oe 0,9 V 
Maximum input voltage V9.27 < 3.V 
Delay of data blanking td < 20 ns 
Input current Ig < 35 yA 
Input impedance IZ9.27| typ. 10 kQ 
Suppression of the internal RGB signals 

when Vg.97 > 0,9 V > 46 dB 
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Sandcastle input (pin 8) 
Level at which the RGB blanking 


typ. 1,5 V 

is activated V9.97 me 1 to2 V 
Level at which burst gating and typ. 7,0 V 

clamping pulse are separated V8.97 65to75 V 
Delay between black level clamping and 

burst gating pulse tq typ. O,4 us 
Input current for: 

Vg.97=OtolV —lg < 1 mA 

Vg.07=1to85V - Ig typ. 20 vA 

Vg.97 =8,5 to 12 V lg < 2 mA 


Notes to the characteristics 


1, Signal with the negative-going sync; amplitude includes sync pulse amplitude. 

2. Indicated is a signal for a colour bar with 75% saturation, so chrominance to burst ratio is 2,2 : 1. 

3. Nominal contrast is specified as the maximum contrast —3 dB and nominal saturation as the maximum 
Saturation —6 dB. 

4. All frequency variations are referred to the 4,4 MHz carrier frequency. 

5. For + 400 Hz deviation of the oscillator frequency. 

6. These signal amplitudes are determined by the a.c.c. circuit of the reference part. 

7. When this level is exceeded, the amplitude of the output signal is reduced via a discharge of the 
Capacitor at pin 7 (contrast control). The start of the peak white limiting action has a delay of one 
line period. | 

8, The variation of the black level depends directly on the gain of each channel during brightness 
control in the three channels. As a consequence, the black levels at the outputs (for output levels 
above or below 3 V) can have a difference which exceeds 200 mV. Because the amplitude and the 
black level change with brightness control have a direct relationship, no discolouring can occur, 
caused by adjustment of contrast and brightness. 

9. This difference occurs when the source impedance of the data signal inputs is 150 Q and the black 
level clamp pulse duration is 4 us (sandcastle pulse). A lower difference is obtained when the impe- 
dance is lower. . 

10. Cross-coupling is measured under the following condition. Input signals nominal, contrast and 
saturation such that nominal output signals are obtained. The signals at the output at which no 
signal should be available must be compared with the nominal output signal at that output. 

11. The signal-to-noise ratio is specified as peak-to-peak signal with respect to r.m.s. noise. 
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Fig. 2 Power derating curve. 
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APPLICATION INFORMATION 


sandcastle field 


pulse blanking 10kQ 


brightness 


beam 
current 


12kQ 41k | ‘ ; limiting 
100nF +12V 


68k2 
ae 
és | 10kQ 
BS Mie Led [| contrast 
C1 + ae 


22 pF red green blue 33 uF 


+ 
C2 
21 


TDA3561A 


2,2 100 100 100 rd +12V 
+12V BPS nF nF nF n 
+ 
100 100 330 L330 100 100L. 100 aka 
BF nF 75 75 75 75 AIRE 10kQ— 
Ae a Q Q Q Q tsa | saturation 
(4 ‘f 
4 Z 4 ring ‘ 
Y; 7 4 Z | 
75 75 75 75 
10nF at 2 a 2 +12V 
jf nkilled 
video-data insertion ; | 
4,7kQ switch red green _ blue Onerms 
service killed 
composite video luminance delay R5 switch 1: 
2,7 V (p-p) a 


1kQ 270ns 5602 


4,4MHz delay 7286149.1 


Fig. 6 Application circuit. 


Adjustments (see Fig. 6) 
C1 8,8 MHz oscillator 


L1 phase delay line = 10,7 wH 

L2 nominal value = 10,7 wH 

L3 4,4 MHz chrominance input filter = 10,7 wH=L1 
L4 4,4 MHz trap in luminance signal line = 56uH 

L5 delay equalization = 66,1 WH 

P1 amplitude of direct chroma singal 

i field blanking aos x field blanking amplitude 2,0 V to 6,5 V. 


For a video input voltage of 1 V peak-to-peak: R3 can be omitted; R4 = 1 kQ:; R5 must be short- 
circuited; R6 = 1kQ. 
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APPLICATION INFORMATION 


The function is described against the corresponding pin number. 


1. + 12 V power supply 


The circuit gives good operation in a supply voltage range between 8 and 13,2 V provided that the 
supply voltage for the controls is equal to the supply voltage for the TDA3561A. All signal and control 
levels have a linear dependency on the supply voltage. The current taken by the device at 12 V is 
typically 85 mA. It is linearly dependent on the supply voltage. 


2. Control voltage for identification 


This pin requires a detection capacitor of about 330 nF for correct operation. The voltages available 
under various signal conditions are given in the specification. 


3. Chrominance input 


The chroma signal must be a.c.-coupled to the input. Its amplitude must be between 55 mV and 
1100 mV peak-to-peak (25 mV to 500 mV peak-to-peak burst signal). All figures for the chroma 
signals are based on a colour bar signal with 75% saturation, that is the burst-to-chroma ratio of the 
input signal is 1: 2,25. 


4. Reference voltage A.C.C. detector 
This pin must be decoupled by a capacitor of about 330 nF. The voltage at this pin is 4,9 V. 


5. Control voltage A.C.C. 


The A.C.C. is obtained by synchronous detection of the burst signal followed by a peak detector. A 
good noise immunity is obtained in this way and an increase of the colour for weak input signals is 
prevented. The recommended capacitor value at this pin is 2,2 uF. 


6. Saturation control 


The saturation control range is in excess of 50 dB. The control voltage range is 2 to 4 V. Saturation 
control is a linear function of the control voltage. 


When the colour killer is active, the saturation control voltage is reduced to a low level if the 
resistance of the external saturation control network is sufficiently high. Then the chroma amplifier 
supplies no signal to the demodulator. Colour switch-on can be delayed by proper choice of the time 
constant for the saturation control setting circuit. 


When the saturation control pin is connected to the power supply the colour killer circuit is overruled 
so that the colour signal is visible on the screen. In this way it is possible to adjust the oscillator 
frequency without using a frequency counter (see also pins 25 and 26). 


7. Contrast control 


The contrast contro! range is 20 dB for a control voltage change from + 2 to + 4 V. Contrast control 
is a linear function of the control voltage. The output signal is suppressed when the control voltage is 
1 V or less. [f one or more output signals surpasses the level of 9 V the peak white limiter circuit 
becomes active and reduces the output signals via the contrast control by discharging C2 via an 
internal current sink. 


September 1982 


PAL decoder TDA3561A 


8. Sandcastle and field blanking input 


The output signals are blanked if the amplitude of the input pulse is between 2 and 6,5 V. The burst 
gate and clamping circuits are activated if the input pulse exceeds a level of 7,5 V. 

The higher part of the sandcastle pulse should start just after the sync pulse to prevent clamping of 
video signal on the sync pulse. The width should be about 4 us for proper A.C.C. operation. 


9. Video-data switching 


The insertion circuit is activated by means of this input by an input pulse between 1 V and 2 V. In 
that condition, the internal RGB signals are switched off and the inserted signals are supplied to the 
output amplifiers. If only normal operation is wanted this pin should be connected to the negative 
supply. The switching times are very short (< 20 ns) to avoid coloured edges of the inserted signals on 
the screen. 


10. Luminance signal input 


The input signal should have a peak-to-peak amplitude of 0,45 V (peak white to sync) to obtain a 
black-white output signal of 5 V at nominal contrast. It must be a.c.-coupled to the input by a 
capacitor of about 22 nF. The signal is clamped at the input to an internal reference voltage. 

A 1 kQ luminance delay line can be applied because the luminance input impedance is made very high. 
Consequently the charging and discharging currents of the coupling capacitor are very small and do not 
influence the signal level at the input noticeably. Additionally the coupling capacitor value may be 
small. 


11. Brightness control 


The black level of the RGB outputs can be set by the voltage on this pin (see Fig. 5). The black 
level can be set higher than 4 V however the available output signal amplitude is reduced (see pin 7). 
Brightness control also operates on the black level of the inserted signals. 


12, 14, 16. RGB outputs 


The output circuits for red, green and blue are identical. Output signals are 5,25 V(R, G and B) at 
nominal input signals and control settings. The black levels of the three outputs have the same value. 
The blanking level at the outputs is 2,1 V. The peak white level is limited to 9,3 V.When this level 
exceeded the output signal amplitude is reduced via the contrast control (see pin 7). 


13, 15, 17. Inputs for external RGB signals 


The external signals must be a.c.-coupled to the inputs via a coupling capacitor of about 100 nF. 
Source impedance should not exceed 150 Q2. The input signal required for a 5 V peak-to-peak output 
signal is 1 V peak -to-peak. At the RGB outputs the black level of the inserted signal is identical to 
that of normal RGB signals. When these inputs are not used the coupling capacitors have to be 
connected to the negative supply. 


18, 19, 20. Black level clamp capacitors 


The black level clamp capacitors for the three channels are connected to these pins. The value of each 
capacitor should be about 100 nF. 


21, 22. Inputs (B-Y) and (R-Y) demodulators 


The input signal is automatically fixed to the required level by means of the burst phase detector and 
A.C.C. generator which are connected to pin 21 and pin 22. As the burst (applied differentially to 
those pins) is kept constant by the A.C.C., the colour difference signals automatically have the correct 
value. 
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APPLICATION INFORMATION (continued) 


23, 24. Burst phase detector outputs 


At these pins the output of the burst phase detector is filtered and controls the reference oscillator. An 
adequate catching range is obtained with the time constants given in the application circuit (see Fig. 6). 


25, 26. Reference oscillator 


The frequency of the oscillator is adjusted by the variable capacitor C1. For frequency adjustment 
interconnect pin 21 and pin 22. The frequency can be measured by connecting a suitable frequency 
counter to pin 25. 


28. Output of the chroma amplifier 


Both burst and chroma signals are available at the output. The burst-to-chroma ratio at the output is 
identical to that at the input for nominal control settings. The burst signal is not affected by the 
controls. The amplitude of the input signal to the demodulator is kept constant by the A.C.C. 
Therefore the output signal at pin 28 will depend on the signal loss in the delay line. 
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DEVELOPMENT DATA 
This data sheet contains advance information and TDA3562A 


specifications are subject to change without notice. 
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PAL/NTSC DECODER 


GENERAL DESCRIPTION 


The TDA3562A is a decoder for the PAL and/or NTSC colour television standards. It combines all 
functions required for the identification and demodulation of PAL/NTSC signals. 

Furthermore it contains a luminance amplifier, an RGB-matrix and amplifier. These amp!i‘iers suipply 
output signals up to 4-V peak-to-peak (picture information) enabling direct drive of the ciscrete output 
stages. The circuit also contains separate inputs for data insertion, analoque as well as digital. which 

can be used for text display systems (e.g. Teletext/broadcast Antiope), channel number display. etc 


Features 


@ A black-current stabilizer which controls the black-currerits of the three electron-guns to a level low 
enough to omit the black-level adjustment 

® Contrast control of inserted RGB signals 

@ No black-level disturbance when non-synchronized external RGB signals are available on the inputs 

® NTSC capability with hue control 


QUICK REFERENCE DATA 


Supply voltage (pin 1) Vp=V4.97 typ. 12? V 
Supply current (pin 1) Ilp=1] typ. 80 mA 
Luminance amplifier (pin 8) 

Input voltage (peak-to-peak value) V8-27(p-p) typ. 450 mV 
Contrast control range typ. 20 dB 


Chrominance amplifier (pin 4) 
Input voltage range (peak-to-peak value) V4-27(p-p) 40 to 1100 mV 
Saturation control range miri. 50 dB 
RGB matrix and amplifiers 
Output voltage at nominal luminance and contrast 

(peak-to-peak value) V13,15,17-27(p-p) typ. 4 Vv 
Data insertion | 
Input signals (peak-to-peak value) V12.14,16-27(p-p) typ. Tv 
Data blanking (pin 9) 
Input voltage for data insertion V9.27 min. 0.9 V 


Sandcastle input (pin 7) 


Blanking input voltage — V797 td. own, 
Burst gating and clamping input voltage V7.27 typ. 4M 


PACKAGE OUTLINE 
28-lead DIL; plastic, with internal heat spreader (SOT-117). 
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Fig. 1 Block diagram; for explanation of pulse mnemonics see Fig. 6. 
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DEVELOPMENT DATA 


TDA3562A 


PAL/NTSC decoder 


FUNCTIONAL DESCRIPTION 
Luminance amplifier | 
The luminance amplifier ts voltage driven and requires an input signal of 450 mV peak-to-peak (positive 


video). The luminance delay line must be connected between the |.f. amplifier and the decoder. The input 


signal is a.c. coupled to the input (pin 8). After amplification, the black level at the output of the 
preamplifier is clamped to a fixed d.c. level by the black level clamping circuit. 


During three line periods after vertical blanking, the luminance signal is blanked out and the black level 
reference voltage is inserted by a switching circuit. This black level reference voltage is controlled via 
pin 11 (brightness). At the same time the RGB signals are clamped. Noise and residual signals have no 
influence during clamping thus simple internal clamping circuitry is used. 


Chrominance amplifiers 


The chrominance amplifier has an asymmetrical input. The input signal must be a.c. coupled (pin 4) and 
have a minimum amplitude of 40 mV peak-to-peak. The gain control stage has a control range in 

excess of 30 dB, the maximum input signal must not exceed 1,1 V peak-to-peak, otherwise clipping of 
the input signal will occur. From the gain control stage the chrominance signal is fed to the saturation 
control stage. Saturation is linear controlled via pin 5. The control voltage range is 2 to 4 V, the input 
impedance is high and the saturation control range is in excess of 50 dB. The burst signal is not affected 
by saturation control. The signal is then fed to a gated amplifier which has a 12 dB higher gain during 
the chrominance signal. As a result the signal at the output (pin 28) has a burst to chrominance ratio 
which is 6 dB lower than that of the input signal when the saturation control is set at --6 dB. The 
chrominance output signal is fed to the delay line and, after matrixing, is applied to the demodulator 
input pins (pins 22 and 23). These signals are fed to the burst phase detector. 


Oscillator and identification circuit 


The burst phase detector is gated with the narrow part of the sandcastle pulse (pin 7). In the detector 
the (R-Y) and (B-Y) signals are added to provide the composite burst signal again. This composite signal 
is compared with the oscillator signal divided-by-2 (R-Y) reference signal. The contro! voltage is 
available at pins 24 and 25, and is also applied to the 8,8 MHz oscillator. The 4,4 MHz signal is obtained 
via the divide-by-2 circuit, which generates both the (B-Y) and (R-Y) reference aie and provides a 
90° phase shift between them. 


The flip-flop is driven by pulses obtained from the sandcastle detector. For the identification of the | 
phase at PAL mode, the (R-Y) reference signal coming from the PAL switch, is compared to the 
vertical signal (R-Y) of the PAL delay line. This is carried out in the H/2 detector, which is gated during 
burst. When the phase is incorrect, the flip-flop gets a reset from the identification circuit. When the 
phase is correct, the output voltage of the H/2 detector is directly related to the burst amplitude so 
that this voltage can be used for the a.c.c. To avoid ‘blooming-up’ of the picture under weak input 
signal conditions the a.c.c. voltage is generated by peak detection of the H/2 detector output signal. 


The killer and identification circuits get their information from a gated output signal of the H/2 
detector. Killing is obtained via the saturation control stage and the demodulators to obtain good 
suppression. The time constant of the saturation control (pin 5) provides a delayed switch-on after 
killing. 

Adjustment of the oscillator is achieved by variation of the burst phase detector load resistance 
between pins 24 and 25 (see Fig. 7). With this application the trimmer capacitor in series with the 
8,8 MHz crystal (pin 26) can be replaced by a fixed value capacitor to compensate for unbalance of 
the phase detector. 
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FUNCTIONAL DESCRIPTION (continued) 
Demodulator 


The (R-Y) and (B-Y) demodulators are driven by the colour difference signals from the delay-line 
matrix circuit and the reference signals from the 8,8 MHz divider circuit. The (R-Y) reference signal 
is fed via the PAL-switch. The output signals are fed to the R and B matrix circuits and to the (G-Y) 
matrix to provide the (G-Y) signal which is applied to the G-matrix. The demodulation circuits are 
killed and blanked by by-passing the input signals. 


NTSC mode 


The NTSC mode is switched on when the voltage at the burst phase detector outputs (pins 24 and 25) 
is adjusted below 9 V. To ensure reliable application the phase detector load resistors are external. 
When the TDA3562A is used only for PAL these two 33 kQ2 i esistors must be connected to + 12 V 
(see Fig. 7). For PAL/NTSC application the value of each resistor must be reduced to 10 kQ and 
connected to the slider of a potentiometer (see Fig. 8). The switching transistor brings the voltage at 
pins 24 and 25 below 9 V which switches the circuit to the NTSC mode. The position of the PAL flip- 
flop ensures that the correct phase of the (R-Y) reference signal is supplied to the (R-Y) demodulator. 
The drive to the H/2 detector is now provided by the (B-Y) reference signal. In the PAL mode it is 
driven by the (R-Y) reference signal. 


Hue control is realized by changing the phase of the reference c. ive to the burst phase detector. This is 
achieved by varying the voltage at pins 24 and 25 between 7,5 and 8,5 V, nominai position 8,0 V. The 
hue control characteristic is shown in Fig. 5. 


RGB matrix and amplifiers 
The three matrix and amplifier circuits are identical and only one circuit will be described. 


The luminance and the colour difference signals are added in the matrix circuit to obtain the colour 
signal, which is then fed to the contrast control stage. The contrast control voltage is supplied to pin 6 
(high-input impedance). The control range is +5 dB to —15 dB nominal. The relationship between the 
control voltage and the gain is linear (see Fig. 2). 


During the 4-line period after blanking a pulse is inserted at the output of the contrast control stage. 
The amplitude of this pulse is varied by a control voltage at pin 11. This applies a variable offset to the 
normal black level, thus providing brightness control. The brightness control range is 1 V to3 V. 


While this offset level is present, the ‘black-current’ input impedance (pin 18) is high and the internal 
clamp circuit is activated. The clamp circuit then compares the reference voltage at pin 19 with the 
voltage developed across the external resistor network Ra and Rp (pin 18) which is provided by 

picture tube beam current. The output of the comparator is stored in capacitors connec*ed from pins 
10, 20 and 21 to ground which controls the black level at the output. The reference voliage is composed 
by the resistor divider network and the leakage current of the picture tube into this bleeder. During the 
sample pulse Lo, this voltage is stored in the capacitor connected to pin 19, which erures that the 
leakage current of the CRT does not influence the black current measurement. 


The RGB output signals can never exceed a level of 10 V. When the signal tends to’ eed this level 
the output signal is clipped. The black level at the outputs (pins 13, 15 and 17) will oe about 3 V. 
This level depends on the spread of the guns of the picture tube. If a beam current stabilizer is not 
used it is possible to stabilize the black levels at the outputs, which in this application must be 
connected to the black current measuring inp:'t (pin 18) via a resistor network. 
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Data insertion 


Each colour amplifier has a separate input for data insertion. A 1 V peak-to-peak input signal provides 
a 4 V peak-to-peak output signal. To avoid the ‘black-level’ of the inserted signal differing from the 
black level of the normal video signal, the data is clamped to the black level of the luminance signal. 
Therefore a.c. coupling is required for the data inputs. To avoid a disturbance of the blanking level due 
to the clamping circuit, the source impedance of the driver circuit must not exceed 150 22. 


The data insertion circuit is activated by the data blanking input (pin 9). When the voltage at this pin 
exceeds a level of 0,9 V, the RGB matrix circuits are switched off and the data amplifiers are switched 
on. To avoid coloured edges, the data blanking switching time ts short. 


The amplitude of the data output signals is controlled by the contrast control at pin 6. The black level 
is equal to the video black level and can be varied between 2 and 4 V (nominal condition) by the bright- 
ness control voltage at pin 11. 


Non-synchronized data signals do not disturb the black level of the internal signals. 


Blanking of RGB and data signals 


Both the RGB and data signals can be blanked via the sandcastle input (pin 7). A slicing level of 1,5 V 
is used for this blanking function, so that the wide part of the sandcastle pulse is separated from the 
remainder of the pulse. During blanking a level of +1 V is available at the output. 


THERMAL RESISTANCE 
From junction to ambient (in free air) Rth j-a = 40 K/W 


a RATINGS 

y, Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Q : 

,. Supply voltage (pin 1) Vp=V 4.27. max. 13,2 V 

& Total power dissipation Prot max. 1,7 W 

= Storage temperature range T stg —25 to+150 °C 
~~ Operating ambient temperature range Tamb --25 to+70 °C 
rf 

a) 
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ON SRT 


CHARACTERISTICS 


Vp = 


Supply (pin 1) 
Supply voltage 


4.97 = 12 V; Tamb = 259 V; unless otherwise specified 


12 13,2 
80 110 
0,95 1,3 


Supply current 
Total power dissipation 


Luminance amplifier (pin 8) 


input voltage (note 1) 
(peak-to-peak value) 


input level before clipping 
input current 
Contrast contr 1 range (see Fig. 2) 


input current contrast control 


Chrominance arnplifier (pin 4) 


Input voltage (rote 2) 


(peak-to-peak value) 390 1100 


input impedance 10 — 
Input capacitance 
A.C.C. control range 


Change of the burst signal at the output 
over the whcle control range 


pin 4 to pin 28 (note 3) 


Chrominance te burst ratio at nominal 
saturation (notes 2 and 3) at pin 28 


Maximum outout voltage 
(peak-to-peak value); Ry = 2 kQ 


Disturtio’ of chrominance amplifier 

at Vi-8.27(p-p) = 2 V (output) 

2 44.97(p-p) = 1 V (input) 
Preduenc / response between 0 and 5 MHz 
Securatio~ control range (see Fig. 3) 
soou cueyent saturation control (pin 5) 


GU: «coupling between luminance 
and chrominance amplifier (note 4) 


Signal-to-noise ratio 
at nominal input signal (note 5) 


Phase shift between burst and chrominance 
at nominal contrast/saturation 


Output impedance of chrominance amplifier) |299.97! 


| 
Gain at nomina!i contrast/saturation 


Output current log 
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Reference part 


Phase-locked-loop 


catching range (note 6) Af 500 700 ~ Hz 
phase shift for + 400 Hz deviation 
Of foe (note 6) Ay — a 5 deg 
Oscillator 
temperature coefficient 
of oscillator frequency (note 6) TCose — —~2 —- Hz/K 
frequency variation when supply voltage 
increases from 10'V to 13,2 V (note 6)  [Afgse i 40 = Hz 
input resistance (pin 26) R26-27 ~~ 400 — 92 
input capacitance (pin 26) C6-27 — — 10 pF 
A.C.C. generation (pin 2) 
control voltage at nominal input signal V9.97 —~ 4,9 _ V 
control voltage without chrominance input! V3.97 oo 2,6 — V 
colour-off voltage V2.97 a 3,4 ae V 
= colour-on voltage V9.97 — | 3,6 — V 
a identification-on voltage V2.97 ~ 21 — V 
= change in burst amplitude with 
ui temperature — 0,1 0,25 %/K 
a. voltage at pin 3 at nominal input signal V3-27 = 5,1 — V 
r Demodulator part 
Lu Input burst signal amplitude 
a) 
(peak-to-peak value) 
between pins 23 and 27 (note 7) V23-27(p-p) _ 80 a mV 
Input impedance 
between pins 22 or 23 and 27 I299-27/23-27| _ 1 = kQ 
Ratio of demodulated signals (note 8) V17.07 
(B-Y)/(R-Y) — | 1,78+10%| — 
V13-27 
V 15. 
(G-Y)/(R-Y): no (B-Y) signal ee! — |~0,51+10%1 — 
V 43-27 | 
V 165. 
(G-Y)/(B-Y); no (R-Y) signal 115-27 — |{—0,19425%| — 
V17-27 | 
Frequency response between O and 1 MHz — — —3 dB 
Cross-talk between colour difference signals 40 — ~ dB 
Phase difference between (R-Y) signal 
and (R-Y) reference signal Ay ~ — 5 deg 
Phase difference between (R-Y) | 
and (B-Y) reference signals Ay 85 90 95 | deg 
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CHARACTERISTICS (continued) 


RGB matrix and amplifiers 


Output voltage (peak-to-peak value) 
at nominal luminance/contrast 
(black-to-white) (note 3) 


Output voltage at pin 13 (peak-to-peak 
value) at nominal contrast/saturation 
and no luminance signal to (R-Y) 


V13,15,17-27(p-p)| 3,9 4 4,9 


V 13-27(p-p) 
V13,15,17(m) 
113,15,17 


Maximum peak-white level 
Available output current (pins 13,15,17) 


Difference between black level and 
measuring level at the output 
for a brightness control voltage 
at pin 11 of 2 V (note 9) 


Ditference in black level between 
the three channels without black 
current stabilization (note 10) 


AV 13,15,17-27 


Control range of black-current stabilization 
at V_pqy = 3 Vi V41-27=2V 

Black level shift with vision contents 

Brightness control voltage range 

Brightness control input current 

Variation of black level with temperature 

Variation of black level with contrast * 


Relative spread between the R, G 
and B output signals 


Relative black-level variation between the 
three channels during variation of 
contrast, brightness and supply voltage 
(+ 10%) 

Differential black-level drift 
over a temperature range of 40 °C * 


Blanking level at the RGB outputs 


— 0 20 


— 0 20 
as 0,95 1,1 


Difference in blanking level 
of the three channels 


Differential drift of the blanking levels 
over a temperature range of 40 °C 


Tracking of output black level 
with supply voltage 


Tracking of contrast control between the 
three channels over a control range 
at 10 dB 


* With respect to the measuring pulses. 
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Output signal during the clamp pulse (3L) 


after switch-on 7,5 ~~ — V 
Signal-to-noise ratio of output signals 

(note 5) S/N 62 -- _ dB 
Residual 4,4 MHz signal at RGB outputs 

(peak-to-peak value) _- ~ 50 mV 


Residual 8,8 MHz signal and higher 

harmonics at the RGB outputs 

(peak-to-peak value) — —- 150 mV 
Output impedance of RGB outputs I243.15,17-27! — 50 — 2 


Frequency response of total luminance 
and RGB amplifier circuits 


for f = 0 to 5 MHz — —] —3 dB 
Current source of output stage 2 3 ~ mA 
Difference of black level at the three 
outputs at nominal brightness * —- _ 10 mV 
z Tracking of brightness control ~- — 2 % 
- Data insertion (pins 12, 14 and 16) 
a) 
i Input signals (peak-to-peak value) for an 
< RGB output voltage of 4 V 
= (peak-to-peak) at nominal contrast V12,14,16-27(p-p) | 9,9 1 1,1 V 
° Difference between the black levels 
= of the RGB signals and the inserted 
uu signals at the output (note 11) AV — — 100 mV 
Output rise time tr — — 80 ns 
Differential delay time for the 
three channels tg — 0 40 ns 
Input current 1121416 — — 10 LA 
Data blanking (pin 9) 
Input voltage for no data insertion V9.27 — — 0,4 V 
Input voltage for data insertion V9.27 0,9 as — V 
Maximum input voltage V9-27(m) — — 3 V 
Delay of data blanking tg — = 20 ns 
Input resistance R9.97 7 10 13 kQ 


Suppression of the internal RGB signals 
when V9.97 > 0,9 V 46 — — dB 


* With respect to the measuring pulses. 
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CHARACTERISTICS (continued) 


parameter symbol min. typ. max. unit 


Sandcastle input (pin 7) 
Level at which the RGB blanking is 


activated V7.97 1 1,5 2 |v 
| Level at which the horizontal : | 
| pulses are separated V7.27 3 3,5 A V | 

Level at which burst gating and 

clamping pulse are separated V7.27 6,5 7,0 7,5 V 
Delay between black level clamping | 

and burst gating pulse | tq = 0,6 ~~ [US 
Input current 

at V7.97=Oto1V ~|7 = = 1 mA 

at V7.27=1to85V I7 — 50 — LA 

at V7.97 = 8,5 to 12 V I7 jo — 2 mA 
Black current stabilization (pin 18) 
D.C. bias voltage V18.97 3,5 5 | 70 | Vv 
Difference between input voltage for ‘ | 

‘black’ current and leakage current — AV | — 0,5 — V 
Input current during ‘black’ current lig — ae 1 | pA 
Input current during scan | lig = — 10 mA 
Internal limiting at pin 18 V 18-27 — Qg — V 
Switching threshold for | | ae 

‘black’ current control ON V 18-27 — 8 — V 
Input resistance during scan R18-27 — 1,5 — kQ 
D.C. input current during scan 

at pins 10, 20 and 21 ~ | 140,20,21 ~ oa, | BO nA 
Maximum charge/discharge current during 

measuring time at pins 10,19,20 and 21 | le/q — 1,0 - | mA 
NTSC 
Level at which the PAL/NTSC switch is | | 

activated (pins 24 and 25) V24-25 = 9 OM 
Average output current (note 12) 1944+25 75 90 105 | wA 
Hue control | see Fig. 5 
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Notes to the characteristics 


1. Signal with the negative-going sync; amplitude includes sync amplitude. 
2. Indicated is a signal for a colour bar with 75% saturation; chrominance to burst ratio is 2,2 : 1. 


3. Nominal contrast is specified as the maximum contrast —5 dB and nominal saturation as the 
maximum saturation —6 dB. 


4. Cross coupling is measured under the following condition: input signal nominal, contrast and 
saturation such that nominal output signals are obtained. The signals at the output at which no 
signal should be available must be compared with the nominal output signal at that output. 


5. The signal-to-noise ratio is defined as peak-to-peak signal with respect to r.m.s. noise. 

6. All frequency variations are referred to 4,4 MHz carrier frequency. 

7. These signal amplitudes are determined by the a.c.c. circuit of the reference part. 

8. The demodulators are driven by achrominance signal of equal amplitude for the (R-Y) and the (B-Y) 
components. The phase of the (R-Y) chrominance signal equals the phase of the (R-Y) reference 
signal. This also applies to the (B-Y) signals. 

9. This value depends on the gain setting of the RGB output amplifiers and the drift of the picture 
tube guns. Higher black level values are possible (up to 5 V) but in that application the amplitude 
of the output signal is reduced. 

10. The variation of the black-level during brightness control in the three different channels is directly 
dependent on the gain of each channel. Discolouration during adjustments of contrast and bright- 


ness does not occur because amplitude and the black-level change with brightness control are 
directly related. 


11. This difference occurs when the source impedance of the data signals is 150 (2 and the black level 
clamp pulse width is 4 us (sandcastle pulse). For a lower impedance the difference will be lower. 


12. The voltage at pins 24 and 25 can be changed by connecting the load resistors (10 kQ in this 
application) to the slider bar of the hue control potentiometer (see Fig. 8). When the transistor is 
switched on, the voltage at pins 24 and 25 is reduced below 9 V, and the circuit is switched to 
NTSC mode. 


DEVELOPMENT DATA 
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Fig. 2 Contrast control voltage range. 


Vi1-27 (V) 


Fig. 4 Difference between black level and 
measuring level at the RGB outputs (AV) 

as a function of the brightness control input 
voltage (V 14.97). 
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Fig. 3 Saturation control voltage range. 
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Fig. 5 Hue control voltage range. 
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lines 


vertical blanking (V) 


black level 
reference voltage (V+3H) 


blanking pulse (BL2) 


blanking pulse (BL3) 


ULI 
on 
a 
ILI 
i 


insertion pulse (3L) | 
(control via pin 11) 
black current | 
information pulse (M) | 
(pin 18) 

| 
clamp pulse (LO) | | | | 


clamp pulse (L1) | | 


| r 
clamp pulse (L2) | | 
clamp pulse (L3) | | | | 


| 7Z286825.1 


DEVELOPMENT DATA 


from TDA2576A . 


retrace must t 
= 21+ 2 line periods 


end of vertical sync 
be completed 


Fig. 6 Timing diagram for black-current stabilizing. 
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APPLICATION INFORMATION 
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Fig. 7 Application diagram showing the TDA3562A for a PAL decoder. 
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Fig. 8 Application diagram showing the TDA3562A for a PAL/NTSC decoder. 


a 
UO 
> 
OO 
O1 
Oo) 
NO 
> 


—_ 
NO 
ASS 
OO 


TDA3562A 


1244 


sandcastle 


za pulse +12V 
L2 270 pF 4 
hh, 7 bathed 4 “4 
[| fi 


kQ | pF pF 


4 
1,8kQ T 


a T 47 pF +12.2kQ + 
100 100 
nF 


a 
nF feaeet 


ie 1.220 220 


c 1uF 
Ie 
100 pF 
oor | 
1,6 kQ 


video input 


1Vp-p 


see note 
470 pF 


black current 
input S 


4 Z 4 
see Le af igs green 
nF 


nF “a 


21 


TDA3562A 
+12V | a aes ee | 


+ f 
100 43 22-1.0,33 ct 4,7 10 sandcastle 470 red 
UF nF ual Tee: nF _[=_ J. pulse Lenk 
an 7 , 7 ‘7 


Ea 
15k 22nF 68kQ oo gy9y] 68kQ 4 120kQ2 gay 
fers! tp Ie Esa 
120RE satu - righ 
. contrast rigntness 
| ration is] { i 
re ees 10kQ 
a ae Cd 
+ + + 
l I 1 
kill unkill TUF om, 2,2UF gy uF og 
ie O-—— +12V Gs 
O 
7 eniee A os toe 7284916.3 
service switch beam current limiting 


Fig. 9 PAL/SECAM application circuit diagram using the TDA3590 and TDA3562A. 


Note to pin 5 TDA3590: 


V5-2 <1 V; horizontal identification and black level clamping. 
V5.2 > 11 V; vertical identification and artificial black level. 
V5.2 = 5 to 7 V; horizontal identification and artificial black level. 
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This data sheet contains advance information and TDA3563 


specifications are subject to change without notice. 


NTSC DECODER 


GENERAL DESCRIPTION 


The TDA3563 is a monolithic integrated colour decoder for the NTSC standard. It combines all 
functions required for the identification and demodulation of NTSC signals. Furthermore it contains 
a luminance amplifier, an RGB-matrix and amplifier. These amplifiers supply signals up to 5,3 V 
peak-to-peak (picture information) enabling direct drive of the output stages. The circuit also 
contains inputs for data insertion, analogue as well as digital, which can be used for Teletext 
information, channel number display, etc. 


QUICK REFERENCE DATA 


Supply voltage (pin 1) Vp =V4.27 typ. 12 V 


Supply current (pin 1) Ip=14 typ. 85 mA 
Luminance input signal 

(peak-to-peak value) V10-27(p-p) typ. 0,45 V 
Chrominance input signal 

(peak-to-peak value) V3-27(p-p) 55 to 1100 mV 
Data input signals 

(peak-to-peak value) V 13;15;17-27(p-p) typ. 1 V 
RGB output signals at nominal contrast and saturation 

(peak-to-peak value) V 12:14:16-27(p-p) typ. 53 V 
Contrast control range typ. 20 dB 
Saturation control range min. 50 dB 
Input voltage for fast video-data signal switching V9.27 min. 0,9 V 
Blanking input voltage V3.97 typ. 15 V 
Burst gating and black-level gating input voltage V3.97 typ. 7V 


tt a A NN nena tnemerteeretn 


PACKAGE OUTLINE 
28-lead DIL; plastic, with internal heat spreader (SOT-117). 
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Fig. 1 Block diagram. 


NTSC decoder TDA3563 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 1) Vp =V4.27. max. 13;2° NV 
Total power dissipation Ptot max. 1,7 W 
Storage temperature range Tstg —25 to+150 °C 
Operating ambient temperature range Tamb —25to +65 °C 


THERMAL RESISTANCE 
From junction to ambient (in free air) Rth j-a = 50 K/W 


< 
_ 
<x 
QO 
= 
LL 
= 
ou. 
O 
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LJ 
> 
Lu 
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CHARACTERISTICS 
Vp = V1.97 = 12 V; Tamb = 25 OC; unless otherwise specified 


Supply (pin 1) 
Supply voltage Vp =V1.97 12 13,2 V 


Supply current Ip=14 - 85 115 mA 
Total power dissipation Prot 1 1,4 W 


Luminance amplifier 


Input voltage (note 1) 
(peak-to-peak value) V 10-27(p-p) 0,45 — V 


Contrast control range (see Fig. 2) | _ +3 dB 


Control voltage for an attenuation 
of 40 dB . 1,2 — V 


Contrast control input current | — 15 LA 


Chrominance amplifier 


Input voltage (note 2) 
(peak-to-peak value) V3-27(p-p) 550 1100 | mV 


A.C.C. control range — — dB 


Change of the burst signal at the 
output over the whole control range —~ 1 dB 


Output voltage (note 3) 
(peak-to-peak value) 
at a burst signal of 0,3 V peak to peak 0,15 — V 


Maximum output voltage range 
(peak-to-peak value); Ry = 2 kQ 4 _ | oV 


Frequency response between 0 and 5 MHz —- —2 dB 
Saturation control range (see Fig. 3) _ —~ dB 
Saturation control input current — 20 LA 


Output impedance of chrominance 
amplifier | 25 — Q2 


Output current _- 10 mA 


Reference part 

Phase-locked loop | 

Catching range (note 4) 700 — Hz 
Phase shift (notes 4 and 5) — 5 deg 


Oscillator 


Temperature coefficient of oscillator 
frequency (note 4) —1,5 — Hz/K 


Frequency variation when supply voltage 
increases from 10 V to 13,2 V (note 4) 40 } — Hz 
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NTSC decoder 


parameter 


Reference part (continued) 
Oscillator (continued) 
Input resistance (pin 26) 


Input capacitance (pin 26) 


A.C.C. generation (pin 2) 
Control voltage at nominal input signal 


Control voltage without chrominance 
input 


Colour-off voltage 


Colour-on voltage 


Hue control 


Control range 


Demodulator part 


Input burst signal amplitude 
(peak-to-peak value) 


Ratio for demodulated signals for equal 
input signal amplitudes 


(B-Y)/(R-Y) 
(G-Y)/(R-Y); no (B-Y) signal 


(G-Y)/(B-Y); no (R-Y) signal 


Frequency response between O and 1 MHz 


RGB matrix and amplifiers 


Output voltage (note 3) 
(peak-to-peak value) 
at nominal luminance/contrast 
(black-to-white) 


Maximum peak-white level (note 6) 
Maximum output current 


Output black level voltage 
for brightness control of 2 V 


Brightness control voltage range 
Brightness control input current 


Relative spread between R, G and B 
output signals 


Blanking level at RGB outputs 


Tracking of output black level 
with supply voltage 


V4297 


V21-27(p-p) | — 


V 16-27 
V 12-27 
V 14-27 


V 14-27 
V 16-27 


V42:14:16-27 | 4,5 
V12;14;16-27 | 9,0 
12:14:16 = 


14 
1,9 

AVb| VP 

Vor AVp 


300 


1,064 10% 


—0,27+20% 


—0,2+20% 


2,/ 
see Fig. 4 


TDA3563 


—3 


deg 


mV 


dB 


mA 
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CHARACTERISTICS (continued) 


RGB matrix and amplifiers (continued) 


Output impedance of RGB outputs IZ12-14:16-27! 82 
Frequency response of total 

luminance and RGB amplifier 

circuits for f = 0 to 5 MHz dB 
Data insertion 
Input signals (peak-to-peak value) 

for an RGB output voltage of 5 V 

(peak-to-peak ) V13-15:1 7-27(p-p} V 
Data blanking (pin 9) 
Input voltage for no data insertion V9-27 V 
Input voltage for data insertion V9.27 V 
Maximum input voltage V9-27(m) V 
Delay of data blanking ns 
Input current LA 
Sandcastle input (pin 8) 
Level at which RGB blanking is 

activated V 
Level at which burst gating and 

clamping pulse are separated V 
Delay between black level clamping 

and burst gating pulse US 
Input current 

atVg.o7=O0tolV mA 

atVg9.07=11t08,5V LA 

at Vg9.97=85to 12 V mA 


Notes to the characteristics 


1. Signal with negative-going sync; amplitude includes sync amplitude. 
2. Indicated is a signal for a colour bar with 75% saturation; chrominance to burst ratio is 2,2 : 1. 


3. At nominal contrast and saturation. Nominal contrast is specified as the maximum contrast —3 dB 
and nominal saturation as the maximum saturation —6 dB. 


4. All frequency variations are referred to 3,58 MHz carrier frequency. 
5. For + 400 Hz deviation of the oscillator frequency. 


6. If the typical voltage for this white level is exceeded, the output voltage is reduced by discharging 
the capacitor at pin 7 (contrast control); discharge current is 1,5 mA. 
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7286854 


TDA3563 


7286853 


Vg-27 (V) 


Fig. 3 Saturation control voltage range. 
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Fig. 4 Brightness control voltage range. 
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APPLICATION INFORMATION 
The function is described against the corresponding pin number. 


1. +12 V power supply 


The circuit gives good operation in a supply voltage range between 8 and 13,2 V provided that the 
supply voltage for the controls is equal to the supply voltage of the TDA3563. All signal and control 
levels have a linear dependency on the supply voltage. The current consumed by the IC at +12 V is 
typically 85 mA. It is linearly dependent on the supply voltage. 


2. Control voltage for identification 


The output pulses of the a.c.c. detector are detected with a sample-and-hold circuit to obtain 
information for the colour killer. The output is available at pin 2. 


3. Chrominance input 


The chrominance signal must be a.c.-coupled to the input. Its amplitude must be between 55 and 
1100 mV peak-to-peak (25 to 500 mV peak-to-peak burst signal). All figures for the chrominance 
signals are based on a colour bar signal with 75% saturation, that is if the burst-to-chrominance ratio 
of the input is 1: 2,2. 


4. Control voltage a.c.c. detector 


The shifted burst signal is synchronously demodulated in a separate a.c.c. detector to generate the 
a.c.c. voltage. The output pulses of this detector are peak detected to control the gain of the 
chrominance amplifier, thus preventing blooming-up of the colour during weak signal reception. 


5. Decoupling of the 90° phase shift circuit 


A control circuit is required in the 90° phase shift circuit to make the chrominance voltage independent 
of the hue setting. The control circuit is decoupled by a capacitor at this pin. 


6. Saturation control 


The saturation control range is in excess of 50 dB. The control voltage range is 2 to 4 V. Saturation 
control is a linear function of the control voltage. 


When the colour killer is active, the saturation contro! voltage is reduced to a low level if the 
resistance of the external control network is sufficiently high. Then the chrominance amplifier 
supplies no signal to the demodulator. Colour switch-on can be delayed by proper choice of the time 
constant for the saturation control setting circuit. 


When the saturation control pin is connected to the power supply the colour killer circuit is overruled 
so that the colour signal is visible on the screen. In this way it is possible to adjust the oscillator frequency 
without using a frequency counter (see also pins 24 and 26). 


7. Contrast control 


The contrast control range is 20 dB for a control voltage change from +2 V to +4 V. Contrast control 
is a linear function of the control voltage. The output signal is suppressed when the control voltage is 

1 V or less. If one or more output signals surpasses the level of 9 V the peak-white limiter circuit 
becomes active and reduces the output signals via the contrast control by discharging a 10 «F capacitor 
via an internal current sink. 


8. Sandcastle and vertical blanking input 


The output signals are blanked if the amplitude of the pulse is between 2 V and 6,5 V. The burst gate 
and clamping circuits are activated if the input pulse exceeds a level of 7,5 V. The higher part of the 
sandcastle pulse should start just after the sync pulse to prevent clamping of the video signal on the 
sync pulse. The duration should be about 4 us for proper a.c.c. operation. 
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9. Video-data switching 


The insertion circuit is activated by means of this input by an input pulse between 1 and 2 V. In that 
condition, the internal RGB signals are switched off and the inserted signals are supplied to the 
output amplifiers. |f only normal operation is wanted this pin should be connected to ground (pin 27). 


The switching times are very short (< 20 ns) to avoid coloured edges of the inserted signals on the screen. 


10. Luminance signal input 


The input signal should have a peak-to-peak amplitude of 0,45 V (peak-white to sync) to obtain a 
black-white output signal of 5,3 V at nominal contrast. It must be a.c.-coupled to the input by a capacitor 
of about 22 nF. The signal is clamped at the input to an internal reference voltage. The 1 k&2 luminance 
delay line can be applied because the luminance impedance is very high. Consequently the charging 

and discharging currents of the coupling capacitor are very small and do not influence the signal level 

at the input noticeably. Additionally the coupling capacitor value may be small. 


11. Brightness control 


The black level of the RGB outputs can be set by the voltage on this pin (see Fig. 4). The minimum 
black level is identical to the blanking level. The black level can be set higher than 4 V, however, the 
available output signal amplitude is reduced (see also pin 7). Brightness control also operates on the 
black level of the inserted signals. 


12, 14, 16. RGB outputs 


The output circuits for red, green and blue are identical. Output signals are 5,3 V (black-white) for 
nominal input signals and control settings. The black levels of the three outputs have the same value. 
The blanking level at the outputs is 2,1 V. The peak-white level is limited to 9 V. When this level is 
exceeded the output signal amplitude is reduced via the contrast control (see also pin 7). 


13, 15, 17. Inputs for external RGB signals 


The external signals must be a.c.-coupled to the inputs via a coupling capacitor of about 100 nF. 
Source impedance should not exceed 150 &2. The input signal required for a 5 V peak-to-peak output 
signal is 1 V peak to peak. At the RGB outputs the black level of the inserted signal is identical to that 
of normal RGB signals. When these inputs are not used the coupling capacitors have to be connected 
to ground (pin 27). 


18, 19, 20. Black level clamp capacitors 

The black level clamp capacitors for the three channels are connected to these pins. The value of each 
capacitor should be about 100 nF. 

21, 22. Demodulator input and reference signal phase adjustment 


The (R-Y) and (B-Y) demodulator inputs are internally connected (pin 21). The phase angle between 
the two reference carriers is 1159. At the nominal hue adjustment the (B-Y) signal is demodulated with 
a difference of 0°. The phase shift of 115° can be changing the voltage at pin 22. The gain at the two 
demodulators is identical. The (G-Y) is composed of —0,27(R-Y) —0,22(B-Y). 


23, 25. Hue control 


The hue control is obtained by changing the phase of the input signal of the burst phase detector with 
respect to the demodulator input signal. This phase shift is obtained by generating a 90° shifted sine- 
wave via a Miller integrator (biased via pin 23) which is mixed with the original burst signal. 
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APPLICATION INFORMATION (continued) 


24, 26. Reference oscillator 


As the burst phase detector has an asymmetrical output the oscillator can be adjusted by changing the 
voltage of the output (pin 24) via a high-ohmic resistor. The capacitor in series with the oscillator 
crystal must then have a fixed value. When pin 6 (saturation control) is connected to the positive supply 
line the burst phase detector is based in its nominal position and the colour killer is overruled. This 
position can therefore be used for the adjustment of the oscillator. 


27. Ground. 


28. Output of the chrominance amplifier 
The (R-Y) and (B-Y) demodulator input (pin 21) is a.c.-coupled to this output. 
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specifications are subject to change without notice. 


NTSC DECODER 


GENERAL DESCRIPTION 


The TDA3564 is a monolithic integrated decoder for the NTSC colour television standards. It combines 
all functions required for the demodulation of NTSC signals. Furthermore it contains a luminance 
amplifier, an RGB-matrix and amplifier. These amplifiers supply output signals up to 5 V peak-to-peak 
(picture information) enabling direct drive of the discrete output stages. 


QUICK REFERENCE DATA 


Supply voltage (pin 1) Vp =V1.23 typ. 12 V 
Supply current (pin 1) Ip=14 typ. 85 mA 


Luminance input signal (pin 9) 
Input voltage (peak-to-peak value) V9-23(p-p) typ. 450 mV 
Contrast control range typ. —17to+3 dB 


Chrominance amplifier (pin 3) 


Input voltage range 
(peak-to-peak value) V3-23(p-p) 55 to 1100 mV 


Saturation control range min. 50 dB 


RGB matrix and amplifiers 


Output voltage at nominal luminance 
input signal and nominal contrast 
(peak-to-peak value) V13, 14, 15-23(p-p) _ tyP. 5 V 


Sandcastle input (pin 8) 
Blanking input voltage V8.93 typ. 1,5 


< < 


Burst gating and clamping input voltage V8.23 typ. 


PACKAGE OUTLINE 
24-lead DIL; plastic, with internal heat spreader (SOT-101A). 
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FUNCTIONAL DESCRIPTION 
Luminance amplifier 


The luminance amplifier is voltage driven and requires an input signal of 450 mV peak-to-peak (positive 
video). The luminance delay line must be connected between the i.f. amplifier and the decoder. The 
input signal is a.c. coupled to the input (pin 9). 


The black level at the output of the preamplifier is clamped to a fixed d.c. level by the black level 
clamping circuit. The high input impedance of the luminance amplifier minimizes disturbance of the 
input signal black level by the source impedance (delay line matching resistors). 


During clamping the iow input impedance reduces noise and residual signals. After clamping the signa! 
is fed to a peaking stage. The overshoot is defined by the capacitor connected to pin 10 and the peaking 
is adjusted by the control voltage at pin 11. 


The peaking stage is followed by a contrast control stage. The contrast control voltage range (pin 7) is 
nominally —17 to + 3 dB. The linear relationship between the contrast control voltage and the gain is 
shown in Fig. 2. 


~ Chrominance amplifier 


The chrominance amplifier has an asymmetrical input. The input signal must be a.c. coupled (pin 3) 
and have a minimum amplitude of 55 mV peak-to-peak. The gain control stage has a control range in 
excess of 30 dB, the maximum input signal must not exceed 1,1 V peak-to-peak, otherwise clipping of 
the input signal will occur. From the gain control stage the chrominance signal is fed to the saturation 
and contrast control stages. Chrominance and luminance contrast control stages are directly coupled 
to obtain good tracking. Saturation is linearly controlled via pin 6 (see Fig. 3). The control voltage 
range is 2 V to 4 V, the input impedance is high and the saturation control range is in excess of 50 dB. 
The burst signal is not affected by saturation control. The output signal at pin 24 is a.c. coupled to the 
demodulators via pin 17. 


Oscillator and a.c.c. detector 


DEVELOPMENT DATA 


The 7,16 MHz reference oscillator operates at twice the subcarrier frequency. The reference signals for 
the (R-Y) and (B-Y) demodulators, burst phase detector and a.c.c. detector are obtained via the 
divide-by-2 circuit, which provides a 90° phase shift. The oscillator is controlled by the burst phase 
detector, which is gated with the narrow part of the sandcastle pulse (pin 8). As the burst phase 
detector has an asymmetrical output the oscillator can be adjusted by changing the voltage of the 
output (pin 21) via a high-ohmic resistor. The capacitor in series with the oscillator crystal must then 
have a fixed value. When pin 6 (saturation control) is connected to the positive supply line the burst 
signal is suppressed and the colour killer is overruled. This position can therefore be used for adjustment 
of the oscillator. The adjustment is visible on the screen. 


The hue control is obtained by changing the phase of the input signal of the burst phase detector with 
respect to the chrominance signal applied to the demodulators. This phase shift is obtained by gener- 
ating a 90° shifted sine-wave via a Miller integrator (biased via pin 19) which is mixed with the 

original burst signal. A control circuit is required in the 90° phase shift circuit to make the chrominance 
voltage independent of the hue setting. This control circuit is decoupled by a capacitor connected to 
pin 5, 


Oscillator and a.c.c. detector 


As the shifted burst signal is synchronously demodulated in a separate a.c.c. detector to generate the 
a.c.c. voltage, it is not affected by the hue control. The output pulses of this detector are peak detected 
(pin 4) to control the gain of the chrominance amplifier, thus preventing blooming-up of the colour 
during weak signal reception. This ensures reliable operation of the colour killer. During colour killing 
the colour channel is blocked by switching-off saturation control and the demodulators. 
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FUNCTIONAL DESCRIPTION (continued) 
Demodulators 


The (R-Y) and (B-Y) demodulators are driven by the chrominance signal (pin 24) and the reference 
signals from the 7,16 MHz divider circuit. The phase angle between the two reference carriers is 115°. 
This is achieved by the (R-Y) demodulator receiving an additional phase shift by mixing the two signals 
from the divider circuit. The phase shift of 115° can be varied between 90° and 140° by changing the 
bias voltage at pin 18. The demodulator output signals are fed to R and B matrix circuits and to the 
(G-Y) matrix to provide the (G-Y) signal which is applied to the G matrix. The demodulator circuits 
are killed and blanked by by-passing the input signals. 


RGB matrix and amplifiers 


The three matrix and amplifier circuits are identical and only one circuit will be described. 

The luminance and the colour difference signals are added in the matrix circuit to obtain the colour 
signal. Output signals are 5 V5.) (black-white) for the following nominal input signals and control 
settings. 


@ Luminance 450 MV (p-p) 

@ Chrominance 550 MV (p-p) (burst-to-chrominance ratio of the input 1: 2,2) 
@® Contrast —3 dB max. 

@ Saturation —6 dB max. 


The maximum output voltage is approximately 7 V(p-p)- 

The black level of the blue channel is compared with a variable external reference level (pin 12) which 
provides brightness control. The brightness control range is 1 V to 3,2 V (see Fig. 4). The control 
voltage is stored in a capacitor (connected to pin 16) and controls the black level at the output (pin 15) 
between 2 V and 4 V, viaa change of the level of the luminance signal before matrixing. 


Note 

Black levels of up to approximately 6 V are possible, but amplitude of the output signal is reduced to 
3 V(p-p): 

If the output signal surpasses the level of 9 V the peak-white limiter circuit becomes active and reduces 
the output signal via the contrast control. 


Blanking of RGB signals 


The RGB signals can be blanked via the sandcastle input (pin 8). A slicing level of 1,5 V is used for 
this blanking function, so that the wide part of the sandcastle pulse is separated from the remainder 
of the pulse. During blanking a level of + 2 V is available at the output. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 1) Vp=V1.23 max. 13,2 V 
Total power dissipation Prot max. 1,7 W 
Storage temperature range T stg —25 to+ 150 OC 
Operating ambient temperature range Tamb —25to +65 9C 


THERMAL RESISTANCE 
From junction to ambient (in free air) 7 Rth j-a = 50 K/W 
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NTSC decoder 


CHARACTERISTICS 
Vp = V1.23 = 12 V; Tamb = 25 OC; unless otherwise specified 


DEVELOPMENT DATA 


Supply (pin 1) 
Supply voltage 


Supply current 

Total power dissipation Prot ~ 1,0 — W 
Luminance amplifier (pin 9) 

Input voltage (note 1) 

(peak-to-peak value) V9-23(p-p) — 450 | — mV 
Input level before clipping V9.23 — — 2 V 
Input current lo — 0,15 pA 
Contrast control range (see Fig. 2) —17 | - +3 dB 
Contro! voltage for an attenuation of 40 dB — 1,2 o V 
Input current contrast control I7 — — 15 WA 
Peaking of luminance signal 
Output impedance (pin 10) 210-23! — 200 | — Q 
Ratio of internal/external current when 

pin 10 is short-circuited — 3 — 

Control voltage for peaking adjustment 

(pin 11) V11-23 —- 2-4 |— V 
Input impedance (pin 11) 1241-23 — 10 —- kQ 
Chrominance amplifier (pin 3) 

Input voltage (note 2) 

(peak-to-peak value) V3-23(p-p) 55 550 | 1100 | mV 
Input impedance 23.93] — 8 — kQ2 
Input capacitance C3.93 — 4 6 pF 
A.C.C. control range 30 — — dB 
Change of the burst signal at the output 

over the whole control range — — 1 dB 
Gain at nominal contrast/saturation 

pin 3 to pin 24 (note 3) 13 — — dB 
Output voltage (note 3) 

(peak-to-peak value) 

at a burst signal of 300 MV (p.5) V 24-23(p-p) — 240 | — mV 
Maximum output voltage range (pin 24) 

(peak-to-peak value) V24-23(p-p) — 1-7 — V 
Distortion of chrominance amplifier 

at V24-23(p-p) = 0,5 V (output) 

up to V3.93(p-p) = 1 V (input) d — 3,0 |5 % 
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CHARACTERISTICS (continued) 


Cowan *iemit Yin vm [oe Jo 


Chrominance amplifier (continued) 


Frequency response between 0 and 5 MHz — —2 
Saturation control range (see Fig. 3) — — 
Input current saturation control (pin 6) — 20 
Tracking between luminance and 
chrominance contrast control — 2 
_Cross-coupling between luminance and 
chrominance amplifier (note 4) — —46 
Signal-to-noise ratio 
at nominal input signal (note 5) — — 
Phase shift between burst and chrominance 
at nominal contrast/saturation — +5 
Output impedance of chrominance amplifier 25 _ 
Output current — 10 
Reference part 
Phase-locked loop . 
Catching range (note 6) | 1500 |; 700 | — 
Phase shift for + 400 Hz deviation 
of fose (note 6) — 5 
Oscillator 
Temperature coefficient of oscillator 
frequency (note 6) —1,5 | — 
Frequency variation when supply voltage 
increases from 10 to 13,2 V (note 6) 40 — 
Input resistance (pin 22) 300 | — 
Input capacitance (pin 22) — 10 
A.C.C. generation (pin 2) 
Control voltage at nominal input signal oS — 
Control voltage without chrominance input 2,8 — 
Colour-off voltage 3,4 — 
Colour-on voltage 3,6 — 
Change in burst amplitude 
with supply voltage independent 
Voltage at pin 4 at nominal input signal 5,2 —~ 
Hue control 
Control range +50 | — — 
Control voltage range see Fig. 5 


1260 November 1983 


DEVELOPMENT DATA 


NTSC decoder TDA3564 


Demodulator part 
Input burst signal amplitude (pin 17) 


(peak-to-peak value) V 17-23(p-p) — 320 | — mV 
Input impedance (pin 17; note 7) IZ417-293| — 2 _ kQ 
Ratio of demodulated signals V15-23 

(B-Y)/(R-Y) — 1,1 _ 

V 13-23 
V14. 
(G-Y)/(R-Y); no (B-Y) signal neg = 0,26 | — 
V 13-23 
V14. 
(G-Y)/(B-Y); no (R-Y) signal Uaat — 0,22 | — 
V15-23 
Frequency response between 0 and 1 MHz — — —3 dB 
Cross-talk between colour difference signals 40 — _ dB 
Control range reference signal 

(R-Y) demodulator (pin 18; note 8) @ see Fig. 6 deg 
RGB matrix and amplifiers 
Output voltage (peak-to-peak value) 

at nominal input signal 

(black-to-white) (note 3) V13,14,15-23(p-p) | — 5 — V 
Output voltage at pin 13 (peak-to-peak value) 

at nominal contrast/saturation | 

and no luminance signal to (R-Y) V 13-23(p-p) — 5,25 | — V 
Maximum peak-white level (note 9) V13,14,15-23 90 |93 |9,6 |V 
Maximum output current (pins 13, 14, 15) 113.14,15 — _ 10 mA 
Output black level voltage for a brightness | 

control voltage at pin 12 of 2 V 1V13,14,15-23 = 2,/ — V 
Black level shift with vision contents | — 40 mV 
Brightness control voltage range see Fig. 4 V 
Brightness control input current | 149 — 3 BA 
Variation of black level 7 

with temperature | AV/AT 0,35 | 1,0 mV/K 

with contrast AV 10 100 | mV 


Relative spread between 
the R, G and B output signals 


Relative black-level variation 
between the three channels during 
variation of contrast, brightness and 
supply voltage 


Differential black-level drift over a 
temperature range of 40 °C 


Blanking level at the RGB outputs 
Difference in blanking level of the three channels 
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CHARACTERISTICS (continued) 


RGB matrix and amplifiers (continued) 


Differential drift of the blanking levels | 
over a temperature range of 40 °C ~~ 0 — mA 


Tracking of output black level with | ay bl MP 
supply voltage 


Signal-to-noise ratio of output signals | 
(note 5) S/N 62 — — dB 


Residual 7,1 MHz signal and higher | 
harmonics at the RGB outputs | 


(peak-to-peak value) _ 75 150 | mV 
Output impedance of RGB outputs I213,14,15-23! _~ 50 — 22 
Frequency response of total luminance and | 

RGB amplifier circuits for f = 0 to 5 MHz _— j= —3 dB 
Sandcastle input (pin 8) | | 
Level at which the RGB blanking is activated | Vg.93 1 1,5 {2 V 
Level at which burst gating and clamping 

pulse are separated | Vg.93 6,5 7,0 7,5 V 
Delay between black level clamping and 

burst gating pulse td | — 0,4 — Us 
Input current : 

at Vg.93=Otol1V | —lg — — 1 mA 

at Vg.93=1to85V | | Ig — 20 — LA 

at Vg.93=8,5to 12 V lg — -- 2 mA 


Notes to the characteristics 


1. Signal with the negative-going sync; amplitude includes sync amplitude. 

2. Indicated is a signal for a colour bar with 75% saturation; chrominance to burst ratio is 2,2 : 1. 

3. Nominal contrast is specified as the maximum contrast —3 dB and nominal saturation as the 

maximum saturation —6 dB. 

4. Cross coupling is measured under the following conditions: 
® Input signals nominal 
® Contrast and saturation such that nominal output signals are obtained 
@ The signals at the output at which no signal should be available must be compared with the 

nominal output signal at that output. 

. The signal-to-noise ratio is defined as peak-to-peak signal with respect to r.m.s. noise. 

. All frequency variations are referred to 3,58 MHz carrier frequency. 

. These signal amplitudes are determined by the a.c.c. circuit of the reference part. 

. When pin 18 is open circuit the phase shift between the (R-Y) and (B-Y) reference carrier is 115°. 
This phase shift can be varied by changing the voltage applied to pin 18. 

. If the typical voltage for this white level is exceeded, the output voltage is reduced by discharging 
the capacitor at pin 7 (contrast control); discharge current is 1,5 mA. 
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PAL DECODER 


GENERAL DESCRIPTION 


The TDA3565 PAL decoder contains all the functions required for PAL signal decoding and colour 
matrixing and is contained within an 18-pin package. The oscillator, a.c.c. detector and burst phase 
detector each have single-pin outputs and the coupling capacitor for the luminance input at pin 8 
doubles as a storage capacitor for the black level clamping circuit. Black level clamping of the three 
colour channels is performed using feedback proportional to the red channel black level. This feedback 
(variable with the brightness control) controls the input level of the luminance amplifier and therefore 
the clamping levels of all three colour signal outputs. 


QUICK REFERENCE DATA 


Supply voltage Vy > V1-17 typ. 12 V 


Supply current Ip= 14 typ. 85 mA 
Luminance input signal (peak-to-peak value) V8.17(p-p) typ. 0,45 V 
Chrominance input signal (peak-to peak value) V3-17(p-p) typ. 550 mV 
RGB output siqnal amplitudes (peak-to-peak value) 

at nominal luminance and contrast V10,11,12-17(p-p) typ. 5 V 
Contrast control range —17to+3 dB 
Saturation control range = 50 dB 
A.C.C. control range > 30 dB 
| evel at which RGB blanking is activated V7-17 typ. 1,0: N. 
Level at which burst gate/clamping pulse are separated V7-17 typ. 7 V 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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PAL decoder TDA3565 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 1) Vp =V1-17 max. 13,2 V 

Total power dissipation Ptot max. 1,7 W 

Operating ambient temperature range Tamb —25 to +65 OC 
Storage temperature range © T stg —25 to +150 °C 


THERMAL RESISTANCE 


From junction to ambient (in free air) Rth j-a max. 50 K/W 


CHARACTERISTICS 
Vp =V 4-17 = 12 V; Tamb = 25 OC unless otherwise specified 


Supply (pin 1) 


Supply voltage V 
Supply current mA 
: Total power dissipation W 
Q : ens 
a Luminance amplifier 
a : 
Lu Input signal amplitude (note 1) 
= (peak-to-peak value) V8-17(p-p) V 
e) ae 
= Input level before clipping occurs * V8-17 (p-p) V 
nf Input current at Vg.17 =2V; | 
O clamp not active 0,15 . uA 
Contrast control range (Fig. 2) —17 to +3 dB 
Input current when peak white 
limiter is active (V6-17 = 2,5 V) 5,5 mA 
Input resistance V6.17 > 6 V 2,0 kQ 
Chrominance amplifier 
Input signal amplitude (note 2) V3-17(p-p) mV 
Minimum burst signal amplitude 
within the control range (peak-peak) mV 
Input impedance 23-17 kQ2 
Input capacitance C3.17 pF 
A.C.C. control range dB 
Change of burst signal at output 
over whole a.c.c. control range dB 
Amplification pin 3 to pin 18 at 
nominal contrast/saturation (note 3) dB 


* At nominal contrast and nominal brightness. 
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CHARACTERISTICS (continued) 


parameter 


Chrominance amplifier (continued) 


Chroma to burst ratio (note 3) 


Max. output voltage range (pin 18) 
RL =2kQ 


Chrominance amplifier distortion 

at V8-17(p-p) = 2 V (output) 

up to V3-17(p-p) = 1 V (input) 
Frequency response between 0 and 56 MHz 
Saturation control range (Fig. 3) 


Saturation control input current at 
V5-17 <6V 


Input impedance for V5 between 
6 and 10 V 


Input impedance when colour 
killer is active 


Input impedance for V5 > 10 V 
(adjustment procedure) 


Tracking between luminance and chrominance 
over 10 dB of contrast control range 


Cross coupling between luminance and 
chrominance amplifiers (note 4) 


Signal-to-noise ratio at nominal input 
signal (note 5) 


Burst phase shift with respect to chrominance 
at nominal contrast/saturation (note 3) 


Chrominance amplifier output impedance 


Output current (pin 18) 


Reference part 


Phase-locked loop 
Catching range 


Phase shift for + 400 Hz deviation 
of oscillator frequency 


Oscillator 


Temperature coefficient of oscillator 
frequency 


Frequency deviation when supply voltage 
changes from 10 to 13,2 V 
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DEVELOPMENT DATA 


PAL decoder TDA3565 


Input resistance R16-17 250 290 330 Q 
Input capacitance C16-17 - — 10 pF 
A.C.C. generation 
Voltage with nominal input signal V4-17 — 5,0 — V 
Voltage without chrominance input V4-17 — 2,5 — V 
Colour-off voltage V4-17 — 32 — V 
Colour-on voltage V4-17 — 3,5 — V 
Identification-on voltage V4-17 — 2,5 — V 
Pin 2 voltage at nominal input signal V9-17 —~ 5,1 — V 
Demodulator part 
| Burst signal amplitude (peak-to-peak value) 
at pins 13 and 14 (note 6 ) V 13-17(p-p) = 80 a mV 
V14-17(p-p) 
Input impedance of pins 13 or 14 to pin 17 213, 14-17 — 1,0 — kKQ 
Ratios of demodulated signals with equal 
signal inputs to pins 13 and 14 and 
no luminance input signal: 
V12- 
(B-Y)/(R-Y) eal ~ | 1,78+10%| 
V10-17 
V11- 
(G-Y)/(R-Y) (no (B-Y) signal) uals _ |~0,51+10%| — 
V10-17 
V11- 
(G-Y)/(B-Y) (no (R-Y) signal) Bale ae tO. TG410%:) = 
V12-17 
Frequency response between O and 1 MHz _ — —3 dB 
Separation of colour difference 
channels 40 -— — dB 
Phase difference between (R-Y) signal 
and (R-Y) reference signal Ay _ — 5 deg 
Phase difference between (R-Y) and 
(B-Y) reference signals Ay 85 90 95 deg 
RGB matrix and amplifiers 
Output signal amplitudes (peak-to-peak V10-17(p-p) 
value) at nominal luminance signal and V11-17(p-p) | 4,5 5,0 D0 V 
contrast inputs (black-white) (note 3) V12-17(p-p) 
Red channel output amplitude (peak-to- 
peak value) at nominal contrast/satura- | 
tion (note 3) and no luminance signal | 
to (R-Y) V10-17(p-p) | 3,7 5,25 7,4 V 
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CHARACTERISTICS (continued) 


parameter 


Maximum peak white level (note 7) 
Maximum output current 110,11,12 


Red channel black level output when 
brightness control V9.17 = 2 V V10-17 


Difference between black levels 
in R, G and B outputs 


Black level shift with picture content 


Brightness control voltage range V9.17 
Brightness control input current at 

V9.17=2V Ig — — —50 LA 
Variation of black level with temperature | ~ +0,35 1,0 mV / 
Variation of black level with contrast | 

control — 10 100 mV 
Relative spread between the three channel | 

outputs - ~ 10 | % 
Relative variation in black level between 

the three channels during normal 

variations of contrast and supply 

voltage ~- 0 20 mV 
Differential drift of black level over a | 

temperature range of 40 9C _ 0 20 mV 
Blanking level at the three channel 

outputs 1,9 2,1 2,3 V 
Difference in blanking level of the three 

channel outputs — 0 a mV 
Differential drift of blanking levels 

over a temperature range of 40 OC ~~ 0 ~ mV 
Tracking of output black levels with AVb| Vp 

variation of supply voltage —— XxX ——— - 1,1 a 

Vb| AVp 7 

Signal-to-noise ratio of output signals : | 

(note 5) S/N 62 ~ ~~ dB 
Residual 4,4 MHz component in output 

signals (peak-to-peak value) 25 50 mV 
Residual 8,8 MHz and higher harmonic | 

components in output signals (peak- | 

to-peak value) 7 25 50 mV 
Output impedance 410111247 = 50 82 
Frequency response of total luminance/ 

RGB amplifier circuits for 0 to 5 MHz ~ _ —3 dB 
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DEVELOPMENT DATA 


PAL decoder TDA3565 


parameter symbol max. unit 


Sandcastle pulse detector 


Level at which RGB blanking is activated V7-17 2,0 V 
Level at which burst gate and clamping 

pulse are separated V7-17 Pes) V 
Delay between black level clamping and 

burst gating pulse — Us 
Input Current at: 

V7-17=OtolV 17 — — —1 mA 

V7.17=1to85V l7 ~_ 20 40 BA 


V7-17 = 8,5 to 12 V l7 — — 2 mA 


Notes to the characteristics 
1. Signal with negative-going sync pulse, amplitude includes sync pulse amplitude. 
2. The signal indicated is for a colour bar with 75% saturation, so the chroma burst ratio of 2,2: 1. 


3. Nominal contrast is defined as (maximum contrast —3 dB) and nominal saturation is (maximum 
saturation --6 dB). 


4. Cross coupling is measured under the following condition; input signals nominal and contrast/ 
saturation such that nominal output signals are obtained. The signals at the output at which no 
signal should be available must be compared with the nominal signal at that output. 


5. The signal-to-noise ratio is specified as peak-to-peak signal with respect to r.m.s. noise. 
These signal amplitudes are determined by the a.c.c. circuit of the reference part. 


7. When this level is exceeded the amplitude of the output signal is reduced via a discharge of the 
capacitor at pin 6 (contrast control). The discharge current is 5,5 mA. 
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Fig. 3 Brightness control voltage range. 
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Fig. 4 Saturation control voltage range. 
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DEVELOPMENT DATA 
This data sheet contains advance information and TDA3566 


specifications are subject to change without notice. 


PAL/NTSC DECODER 


GENERAL DESCRIPTION 


The TDA3566 is a monolithic integrated decoder for the PAL and/or NTSC colour television standards. 
It combines all functions required for the identification and demodulation of PAL/NTSC signals. 
Furthermore it contains a iuminance amplifier, an RGB-matrix and amplifier. These amplifiers supply 
output signals up to 4 V peak-to-peak (picture information) enabling direct drive of the discrete output 
stages. The circuit also contains separate inputs for data insertion, analogue as well as digital, which 
can be used for text display systems (e.g. Teletext/broadcast antiope), channel number display, etc. 


Features 


@ A black-current stabilizer which controls the black-currents of the three electron-guns to a level low 
enough to omit the black-level adjustment 

® Contrast control of inserted RGB signals 

@ No black-level disturbance when non-synchronized external RGB signals are available on the inputs 

@ NTSC capability with hue control 


QUICK REFERENCE DATA 


Supply voltage (pin 1) Vp = V1.27 typ. 12 V 
Supply current (pin 1) Ip=14 typ. 80 mA 


Luminance amplifier (pin 8) 


Input voltage (peak-to-peak value) V8-27(p-p) typ. 450 mV 
Contrast control range typ. 20 dB 


Chrominance amplifier (pin 4) . 
V4-27(p-p) 40 to 1100 mV 


Input voltage range (peak-to-peak value) 
Saturation control range min. 50 dB 
RGB matrix and amplifiers 
Output voltage at nominal luminance and contrast 

(peak-to-peak value) V13, 15, 17-27(p-p) __tYP. 4 V 
Data insertion 
Input signals (peak-to-peak value) V42,14, 16-27(p-p) _tYP. 1V 
Data blanking (pin 9) 
Input voltage for data insertion V9.27 min. 0,9 V 
Sandcastle input (pin 7) 
Blanking input voltage V7.97 typ. 15 V 


Burst gating and clamping input voltage V7.27 typ. 7 V 


PACKAGE OUTLINE 
28-lead DIL; plastic, with internal heat spreader (SOT-117). 
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PAL/NTSC decoder TDA3566 


FUNCTIONAL DESCRIPTION 


The TDA3566 is a further development of the TDA3562A. It has the same pinning and almost the 

same application, The differences between the TDA3562A and the TDA3566 are as follows: 

— The NTSC-application has largely been simplified. In the case of NTSC the chroma signal is now 
internally coupled to the demodulators, ACC and phase detectors. The chroma output signal (pin 28) 
is suppressed in this case. It follows that the external switches and filters which are needed for the 
TDA3562A are not needed for the TDA3566. 

Furthermore there is no difference between the amplitude of the colour output signals in the PAL 
or NTSC mode. The PAL/NTSC-switch and the hue control! of the TDA3566 and the TDA3562A 
are identical. 

— The switch-on and the switch-off behaviour of the TDA3566 has been improved. This has been 
obtained by suppressing the output signals during the switch-on and switch-off periods. 

— The clamp capacitors connected to the pins 10, 20 and 21 can be reduced to 100 nF for the 
TDA3566. The clamp capacitors also receive a pre-bias voltage to avoid coloured background 
during switch-on. 

— The crystal oscillator circuit has been changed to prevent parasitic oscillations on the third overtone 
of the crystal. This has the consequence that optimal tuning capacitance must be reduced to 10 pF. 


Luminance amplifier 


The luminance amplifier is voltage driven and requires an input signal of 450 mV peak-to-peak 
(positive video). The luminance delay line must be connected between the i.f. amplifier and the 
decoder The input signal is a.c. coupled to the input (pin 8). After amplification, the black level at 
the out -ut of the preamplifier is clamped to a fixed d.c. level by the black level clamping circuit. 
During t iree line periods after vertical blanking, the luminance signal is blanked out and the black 
level refe rence voltage is inserted by a switching circuit. This black level reference voltage is controlled 
via pin 11 (brightness). At the same time the RGB signals are clamped. Noise and residual signals have 
no influence during clamping thus simple internal clamping circuitry is used. 


DEVELOPMENT DATA 


Chrominance amplifiers 


The chrominance amplifier has an asymmetrical input. The input signal must be a.c. coupled (pin 4) 
and have a minimum amplitude of 40 mV peak-to-peak. The gain control stage has a control range in 
excess of 30 dB, the maximum input signal must not exceed 1,1 V peak-to-peak, otherwise clipping of 
the input signal will occur. Form the gain control stage the chrominance signal is fed to the saturation 
control stage. Saturation is linear controlled via pin 5. The control voltage range is 2 to 4 V, the input 
impedance is high and the saturation control range is in excess of 50 dB. The burst signal is not 
affected by saturation control. The signal is then fed to a gated amplifier which has a 12 dB higher 
gain during the chrominance signal. As a result the signal at the output (pin 28) has a burst to 
chrominance ratio which is 6 dB lower than that of the input signal when the saturation control is set 
at —6 dB. The chrominance output signal is fed to the delay line and, after matrixing, is applied to the 
demodulator input pins (pins 22 and 23). These signals are fed to the burst phase detector. 

In the case of NTSC the chroma signal is internally coupled to the demodulators, ACC and phase 
detector. 
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FUNCTIONAL DESCRIPTION (continued) 
Oscillator and identification circuit 


The burst phase detector is gated with the narrow part of the sandcastle pulse (pin 7). In the detector 
the (R-Y) and (B-Y) signals are added to provide the composite burst signal again. This composite 
signal is compared with the oscillator signal divided-by-2 ((R-Y) reference signal). The control voltage 
is available at pins 24 and 25, and is also applied to the 8,8 MHz oscillator. The 4,4 MHz signal is 
obtained via the divide-by-2 circuit, which generates both the (B-Y) and (R-Y) reference signals and 
provides a 90° phase shift between them. 

The flip-flop is driven by pulses obtained from the sandcastle detector. For the identification of the 
phase at PAL mode, the (R-Y) reference signal coming from the PAL switch, is compared to the 
vertical signal (R-Y) of the PAL delay line. This is carried out in the H/2 detector, which is gated 
during burst. When the phase is incorrect, the flip-flop gets a reset from the identification circuit. 
When the phase is correct, the output voltage of the H/2 detector is directly related to the burst 
amplitude so that this voltage can be used for the a.c.c. To avoid ‘blooming-up’ of the picture under 
weak input signal conditions the a.c.c. voltage is generated by peak detection of the H/2 detector 
Output signal. 


The killer and identification circuits get their information from a gated output signal of the H/2 
detector. Killing is obtained via the saturation control stage and the demodulators to obtain good 
suppression. The time constant of the saturation control (pin 5) provides a delayed switch-on after 
killing. 

Adjustment of the oscillator is achieved by variation of the burst phase detector load resistance 
between pins 24 and 25 (see Fig. 7). With this application the trimmer capacitor in series with the 
8,8 MHz crystal (pin 26) can be replaced by a fixed value capacitor to compensate for unbalance of 
the phase detector. 


Demodulator 


The (R-Y) and (B-Y) demodulators are driven by the colour difference signals from the delay-line 
matrix circuit and the reference signals from the 8,8 MHz divider circuit. The (R-Y) reference signal 
is fed via the PAL-switch. The output signals are fed to the R and B matrix circuits and to the (G-Y) 
matrix to provide the (G-Y) signal which is applied to the G-matrix. The demodulation circuits are 
killed and blanked by by-passing the input signals. 


NTSC mode 


The NTSC mode is switched on when the voltage at the burst phase detector outputs (pins 24 and 25) 
is adjusted below 9 V. To ensure reliable application the phase detector load resistors are external. 
When the TDA3566 is used only for PAL these two 33 kQ resistors must be connected to + 12 V 

(see Fig. 7). For PAL/NTSC application the value of each resistor must be reduced to 10 kQ and 
connected to the slider of a potentiometer (see Fig. 8). The switching transistor brings the voltage at 
pins 24 and 25 below 9 V which switches the circuit to the NTSC mode. The position of the PAL 
flip-flop ensures that the correct phase of the (R-Y) reference signal is supplied to the (R-Y) 
demodulator. The drive to the H/2 detector is now provided by the (B-Y) reference signal. (In the PAL 
mode it is driven by the (R-Y) reference signal.) 

Hue control is realized by changing the phase of the reference drive to the burst phase detector. This 
is achieved by varying the voltage at pins 24 and 25 between 7,5 V and 8,5 V, nominal position 8,0 V. 
The hue control characteristic is shown in Fig. 5. 
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PAL/NTSC decoder | TDA3566 


RGB matrix and amplifiers 


The three matrix and amplifier circuits are identical and only one circuit will be described. 

The luminance and the colour difference signals are added in the matrix circuit to obtain the colour 
signal, which is then fed to the contrast control stage. The contrast control voltage is supplied to pin 6 
(high-input impedance). The control range is + 3 dB to —17 dB nominal. The relationship between the 
control voltage and the gain is linear (see Fig. 2). 

During the 3-line period after blanking a pulse is inserted at the output of the contrast control stage. 
The amplitude of this pulse is varied by a control voltage at pin 11. This applies a variable offset to the 
normal black level, thus providing brightness control. The brightness control range is 1 V to 3 V. 


While this offset level is present, the ‘black-current’ input impedance (pin 18) is high and the internal 
clamp circuit is activated. The clamp circuit then compares the reference voltage at pin 19 with the 
voltage developed across the external resistor network Ra and Rp (pin 18) which is provided by 
picture tube beam current. The output of the comparator is stored in capacitors connected from pins 
10, 20 and 21 to ground which controls the black level at the output. The reference voltage is composed 
by the resistor divider network and the leakage current of the picture tube into this bleeder. During 
vertical blanking, this voltage is stored in the capacitor connected to pin 19, which ensures that the 
leakage current of the CRT does not influence the black current measurement. 

The RGB output signals can never exceed a level of 10 V. When the signal tends to exceed this level 
the output signal is clipped. The black level at the outputs (pins 13, 15 and 17) will be about 3 V. This 
level depends on the spread of the guns of the picture tube. If a beam current stabilizer is not used it is 
possible to stabilize the black levels at the outputs, which in this application must be connected to the 
black current measuring input (pin 18) via a resistor network. 


Data insertion 


Each colour amplifier has a separate input for data insertion. A 1 V peak-to-peak input signal provides 
a 4 V peak-to-peak output signal. To avoid the ‘black-level’ of the inserted signal differing from the 
black level of the normal video signal, the data is clamped to the black level of the luminance signal. 
Therefore a.c. coupling is required for the data inputs. 

To avoid a disturbance of the blanking level due to the clamping circuit, the source impedance of the 
driver circuit must not exceed 150 2. 

The data insertion circuit is activated by the data blanking input (pin 9). When the voltage at this pin 
exceeds a level of 0,9 V, the RGB matrix circuits are switched off and the data amplifiers are switched 
on. To avoid coloured edges, the data blanking switching time is short. 

The amplitude of the data output signals is controlled by the contrast control at pin 6. The black level 
is equal to the video black level and can be varied between 2 and 4 V (nominal condition) by the 
brightness control voltage at pin 11. 

Non-synchronized data signals do not disturb the black level of the internal signals. 


Blanking of RGB and data signals 


Both the RGB and data signals can be blanked via the sandcastle input (pin 7). A slicing level of 1,5 V 
is used for this blanking function, so that the wide part of the sandcastle pulse is separated from the 
remainder of the pulse. During blanking a level of + 1 V is available at the output. 

To prevent parasitic oscillations on the third overtone of the crystal the optimal tuning capacitance 
should be 10 pF. 


May 1985 


1277 


TDA3566 


RATINGS 

Limiting values in accordance with Absolute Maximum System (IEC 134) 

Supply voltage (pin 1) Vp=V1.97 max. 13,2 V 
Total power dissipation Prot max. 1,7 W 
Storage temperature range T stg —25 to +150 OC 
Operating ambient temperature range Tamb —25to +70 °C 


THERMAL RESISTANCE 
From junction to ambient (in free air) Rth j-a = 40 K/W 
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CHARACTERISTICS 


parameter 


| min. typ. , : | 
Supply (pin 1) 
Supply voltage 10,8 12 V 
Supply current — 80 mA 
Total power dissipation — 0,95 W 
Luminance amplifier (pin 8) 
Input voltage (note 1) 
(peak-to-peak value) V8-27(p-p) ~~ 0,45 V 
Input level before clipping V8.27 = = 1 V 
Input current le — 0,1 1 BA 
Contrast control range (see Fig. 2) —15 ~ +5 dB 
Input current contrast control l7 -- — 15 pA 
: Chrominance amplifier (pin 4) 
= Input voltage (note 2) 
2 (peak-to-peak value) V4-27(p-p) 40 390 1100 mV 
= Input impedance (pin 4) 24.971 — 10 ~~ kad 
© Input capacitance C4.97 — ~~ 6,5 pF 
S A.C.C. control range 30 — a dB 
ra Change of the burst signal at the output 
over the whole control range AV ne ior 1 dB 


Gain at nominal contrast/saturation 
pin 4 to pin 28 (note 3) G 34 — -— dB 


Chrominance to burst ratio 
at nominal saturation (notes 2 and 3) 


at pin 28 ~~ 12 ~~ dB 
Maximum output voltage range 
(peak-to-peak value); Ry = 2 kQ V98-27(p-p) 4 5 - V 


Distortion of chrominance amplifier 
at V28-27(p-p) = 2 V (output) 


up to V4.27(p-p) = 1 V (input) d — — 5 % 
Frequency response between 0 and 5 MHz A28-4 = = =e dB 
Saturation control range (see Fig. 3) 50 — — dB 
Input current saturation control (pin 5) I5 -- - 20 | pA 


Cross-coupling between luminance 

and chrominance amplifier (note 4) —_ _ —46 dB 
Signal-to-noise ratio 
at nominal input signal (note 5) S/N | 56 ~ — | dB 
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CHARACTERISTICS (continued) 


Chrominance amplifier (continued) 


Phase shift between burst and chrominance 


at nominal contrast/saturation Ay — — 
Output impedance of chrominance amplifier | |Z99.97| —- 10 
Output current log = = 
Reference part 
Phase-locked-loop 
catching range (note 6) Af 500 | 700 
phase shift for + 400 Hz deviation 
Of fos (note 6) Ay — i 
Oscillator 
temperature coefficient of oscillator 
frequency (note 6) TCo5¢ _ —2 
frequency variation when supply voltage 
increases from 10 to 13,2 V (note 6) Afose — 40 
input resistance (pin 26) R96-27 280 | 400 
input capacitance (pin 26) C96-27 = os 
A.C.C. generation (pin 2) 
control voltage at nominal input signal V9.97 — 4,6 
control voltage without chrominance input | V2.97 — 2,6 
colour-off voltage V2.27 — 3,4 
colour-on voltage V9.97 — 3,6 
identification-on voltage V9.97 — 2,0 
change in burst amplitude with temperature — 0,1 
voltage at pin 3 at nominal input signal V3.97 — 5,1 
Demodulator part 
Input burst signal amplitude 
(peak-to-peak value 
between pins 23 and 27 (note 7) V23-27(p-p) 68 | 80 


Input impedance 


between pins 22 or 23 and 27 1299.27/23-27| | 9,7 | 1 
Ratio of demodulated signals (note 8) 

V17- 

(B-Y)/(R-Y) ae! — | 1,78 + 10% 
V13-27 
V z ; 

(G-Y)/(R-Y); no (B-Y) signal og) — |—0,51+10% |— 
V13-27 
V16. 

(G-Y)/(B-Y); no (R-Y) signal Uredodl — |—0,19+10% | — 


V17-27 
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PAL/NTSC decoder TDA3566 


parameter 


Dermiodulatcr part (Cantiriued) 


Frequency response between 0 and 1 MHz 


Cross talk between colour difference signals 


Phase difference between (R-Y) signal 
and (R-Y) reference signals 


Phase difference between (R-Y) signal 
and (B-Y) reference signals 


RGB matrix and amplifiers 

Output voltage (peak-to-peak value) 
at nominal luminance/contrast 
(black-to-white) (note 3) V13.15,17-27(p-p) | 3,5 4 45 V 

Output voltage at pin 13 
(peak-to-peak value) 
at nominal contrast/saturation 
and no luminance signal to (R-Y) V13-27(p-p) — 42 |-  |V 


Maximum peak-white level V13,15,17 (m) 9,7 10 10,3 | V 


Available output current 
(pins 13, 15 17) 113,.15,17 10 — — mA 


Difference between black level and 
measuring level at the output for 
a brightness control voltage at pin 11 
of 2 V (note 9) AV43,15,17-27 |- | 9 | - |[Y¥ 


Difference in black level between the three 
channels without black current 


stabilization (note 10) AV — — 100 | mV 
Control range of black-current 

stabilization at Vpy =3 Vi V41-17=2V — = i? V 
Black level shift with vision contents AV — ~ 40 i mV 
Brightness control voltage range see Fig. 4 
Brightness control input current 44 — — 5 BA 
Variation of black level with temperature AV/AT o— 8) — mV/K 
Variation of black level with contrast* AV — — 100 | mV 


Relative spread between the 
R, G and B output signals — — 10 % 


Relative black-level variation between the 
three channels during variation of 
contrast, brightness and supply voltage 


(+ 10%) * AV — 0 20 mV 
Differential black-level drift over a 

temperature range of 40 °C AV — 0 20 mV 
Blanking level at the RGB outputs Vp} — 0,95 | 1,1 V 


* With respect to the measuring pulses. 


Paras 
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CHARACTERISTICS (continued) 


| 
| 
| 


RGB matrix and amplifiers (continued) 


Difference in blanking level of the 
three channels 


Differential drift of the blanking levels 
over a temperature range of 40 °C 


Tracking of output black level 
with supply voltage 


Tracking of contrast control between 
the three channels over a control 
range at 10 dB 


Output signal during the clamp pulse 
(3L) after switch-on 


Signal-to-noise ratio of output signals 
(note 5) 


Residual 4,4 MHz signal at RGB outputs 


(peak-to-peak value) 


Residual 8,8 MHz signal and higher 
harmonics at the RGB outputs 
(peak-to-peak value) 


Output impedance of RGB outputs 


Frequency response of total luminance 
and RGB amplifier circuits 
for f=0 to 5 MHz 


Current source of output stage 


Difference of black level at the three 
outputs at nominal brightness* 


Tracking of brightness control 


Signal insertion (pins 12, 14 and 16) 


Input signals (peak-to-peak value) for 
and RGB output voltage of 4 V 
(peak-to-peak) at nominal contrast 


Difference between the black levels 
of the RGB signals and the inserted 
signals at the output (note 11) 


Output rise time 


Differential delay time 
for the three channels 


Input current 


* With respect to the measuring pulses. 
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AV 
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PAL/NTSC decoder TDA3566 


parameter symbol min, typ. max. 


Data blanking (pin 9) 


Input voltage for no data insertion V9.97 — aa 0,4 V 
Input voltage for data insertion V9.27 0,9 a = V 
Maximum input voltage V9-27(m) _ — 3 V 
Delay of data blanking tq — — 20 ns 
Input resistance R9.27 7 10 13 kQ2 


Suppression of the internal RGB 
signals when V9.97 > 0,9 V 46 = = dB 


Sandcastle input (pin 7) 
Level at which the RGB blanking 


is activated V7.27 1 1,5 2 V 
Level at which the horizontal pulses 
are separated V7.97 3 3,5 4 V 
Level at which burst gating and 
< clamping pulse are separated V7.27 6,5 7,0 7,5 V 
- ; 
<t Delay between black level clamping 
. and burst gating pulse tq — 0,6 _ ys 
< Input current 
= at V7.97 =Otol1V —I7 — — 1 mA 
sf at V7.97=1to8,5V l7 — — 50 LA 
S at V7.97 = 8,5 to 12 V l7 2 = , mA 
Lu 
Q 
Black current stabilization (pin 18) 
Bias voltage (d.c.) V 18-27 3,5 5 7,0 V 
Difference between input voltage for 
‘black’ current and leakage current AV 0,35 0,5 0,65 V 
Input current during ‘black’ current lig _ — 1 pA 
Input current during scan l12 — — 10 mA 
Internal limiting at pin 10 V 18-27 8,5 9 95 V 
Switching threshold for 
‘black’ current control ON V 18-297 7,6 8 8,4 V 
Input resistance during scan R18.97 1 1,5 2 kKQ. 
Input current during scan 
at pins 10, 20 and 21 (d.c.) 110, 20, 21 — — tbf nA 
Maximum charge/discharge current 
during measuring time — 1 — nA 
NTSC 
Level at which the PAL/NTSC switch is 
activated (pins 24 and 25) V94-25 — 8,8 9,2 V 
Average output current (note 12) ld4 + 25(AV) 75 90 105 LA 
Hue control see Fig. 5 
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TDA3566 


Notes to the characteristics 


NO 


Oo NOM 


10. 


12. 


Signal with the negative-going sync; amplitude includes sync amplitude. 
Indicated is a signal for a colour bar with 75% saturation; chrominance to burst ratio is 2,2 : 1. 


Nominal contrast is specified as the maximum contrast —5 dB and nominal! saturation as the 
maximum saturation —6 dB. 


Cross coupling is measured under the following condition: input signal nominal, contrast and 
saturation such that nominal output signals are obtained. The signals at the output at which no 
signal should be available must be compared with the nominal output signal at that output. 


The signal-to-noise ratio is defined as peak-to-peak signal with respect to r.m.s. noise. 
All frequency variations are referred to 4,4 MHz carrier frequency. 
These signal amplitudes are determined by the a.c.c. circuit of the reference part. 


The demodulators are driven by a chrominance signal of equal amplitude for the (R-Y) and the 
(B-Y) components. The phase of the (R-Y) chrominance signal equals the phase of the (R-Y) 
reference signal. This also applies to the (B-Y) signals. 


This value depends on the gain setting of the RGB output amplifiers and the drift of the picture 
tube guns. Higher black level values are possible (up to 5 V) but in that application the amplitude 
of the output signal is reduced. 


The variation of the black-level during brightness control in the three different channels is 
directly dependent on the gain of each channel. Discolouration during adjustments of contrast 
and brightness does not occur because amplitude and the black-level change with brightness 
control are directly related. 


This difference occurs when the source impedance of the data signals is 150 2 and the black 
level clamp pulse width is 4 us (sandcastle pulse). For a lower impedance the difference will be 
lower. 


The voltage at pins 24 and 25 can be changed by connecting the load resistors (10 kQ2 in this 
application) to the slider bar of the hue contro! potentiometer (see Fig. 8). When the transistor 
is switched on, the voltage at pins 24 and 25 is reduced below 9 V, and the circuit is switched to 
NTSC mode. The width of the burst gate is assumed to be 4 us typical. 
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PAL/NTSC decoder 
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Fig. 2 Contrast control voltage range. 
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Fig. 4 Difference between black level and 
measuring level at the RGB outputs (AV) 
as a function of the brightness control 
input voltage (V 44.97). 
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Fig. 3 Saturation control voltage range. — 
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Fig. 5 Hue control voltage range. 


TDA3566 
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TDA3566 


lines 


vertical blanking (V) 


black level 
reference voltage (V+3H) 


blanking pulse (BL1) 


blanking pulse (BL 2) 


blanking pulse (BIL3) 
insertion pulse (3L) 


(contro! via pin 11) 
black current 
information pulse (M) 
(pin 18) 

clamp pulse (LO) 
clamp pulse (L1) 


clamp pulse (L2} 


clamp pulse (L3) 
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Fig. 6 Timing diagram for black-current stabilizing. 
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Fig. 7 Application diagram showing the TDA3566 for a PAL decoder. 
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Fig. 8 Application diagram showing the TDA3566 for a PAL/NTSC decoder. 
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PAL/NTSC decoder TDA3566 
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Fig. 9 PAL/SECAM application circuit diagram using the TDA3590 and TDA3566. 


Note to pin 5 TDA3590: 


V5-2 <1 V; horizontal identification and black level clamping. 
V5.2 > 11 V; vertical identification and artificial black level. 
V5.2 = 5 to / V; horizontal identification and artificial black level. 
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This data sheet contains advance information and TDA3586 


specifications are subject to change without notice. 


HORIZONTAL AND VERTICAL SYNC PROCESSOR 


GENERAL DESCRIPTION 


This synchronization circuit for colour TV receivers incorporates a voltage-controlled reference 
oscillator from which the horizontal/vertical synchronization is derived. Division of the reference 
frequency to obtain the horizontal and vertical frequencies is performed by triggered divider networks 
and phase relationships, between the waveforms are maintained by phase-locked loops. Horizontal and 
vertical output driver stages are provided. 


Features 

@ Positive video input; capacitive coupling (source impedance < 200 Q2) 
Adaptive sync separator; slicing level at 50% of sync amplitude 
Internal vertical pulse separator with double slope integrator 


Video identification and mute function 


Reference voltage-controlled oscillator operates with low-cost 503 kHz ceramic resonator 
(32 x horizontal frequency) 


Phase comparator 1 controls phasing between horizontal sync and horizontal scan: with no tv 
signal, or when in VCR mode, the loop gain is increased by 3-times for faster synchronization 


Phase comparator 2 controls phasing between horizontal flyback and horizontal scan 
Horizontal ramp generator 

Horizontal output driver with constant duty cycle 

Sandcastle pulse generator (three levels) 

Vertical timing logic and 50/60 Hz identification 

Vertical ramp generator with automatic amplitude compensation for 60 Hz mode 
Vertical output driver 

Open-collector vertical blanking output 


Pulse output for keyed a.g.c. 


Protection feature switches off the horizontal drive: 

during the next horizontal flyback; 

permanently after three transitory failures have been sensed; 
permanently when a constant failure condition is sensed. 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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Fig. 1 Block diagram. 


Horizontal and vertical sync processor TDA3586 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 8) Vp = V2.6/21 max. 13,2 V 
Voltages at: 
pins 1 and 2 V1-6/21, V2-6/21 Oto Vp V 
pin 16 V16-6/21 Oto Vp V 
pin 20 V90-6/21 max. Vp V 
pin 23 V23-6/21 Oto Vp V 
pin 24 V24-6/21 Oto Vp V 
pin 26 V26-6/21 Oto 8 V 
pin 27 V97-6/21 1toVp V 
pin 28 V98-6/21 Oto Vp V 
Currents at: 
pin 3 | | max. 20 mA 
pin 4 l4 —200 to +10 mA 
pin 7 I7 —150 to +10 mA 
ey pin 10 l10 —10 to +150 mA 
< pin 11 14 —30 to +30 mA 
= pin 12 l42 —10 to +10 mA 
a pin 20 lo0 max. 20 mA 
rs pin 24 lo4 -5to +20 mA 
ci Total power dissipation Prot max. 2 W 
a Storage temperature range Tstg —25 to + 150 °C 
Operating ambient temperature range : Tamb | Oto +70 °C 


CHARACTERISTICS 
Vp = V9.6/21 = 12 V; Tamb = 25 OC; as measured in Fig. 1; unless otherwise specified 


Composite video and sync separator 
input (pin 27) 


Positive video input signal; internal 
black level determination 


Standard signal (peak-to-peak value) 0,2 1,0 V 
Generator resistance — — $2 
Input current during sync _ 40 LA 
Input current during video — 5 LA 
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CHARACTERISTICS (continued) 


parameter 


Composite sync generation (pin 26) 


Horizontal slicing level at 50% of sync 


pulse amplitude {V27-21 (p-p) <1,5 V} 


Current during sync 


Current during video 


Internal vertical sync pulse generation 


Vertical slicing level at 50% 
between black level and 
horizontal slicing level 


Pulse for keyed a.g.c. 
(pin 20, open collector) 


With no video input, pin 20 voltage is at 
high level 


Output current 
Saturation voltage at |99 =5 mA 


Width of key pulse (sync pulse 
is always inside the key pulse) 


Voltage-controlled oscillator 
(pins 17, 18 and 19) 


Operating voltage 


Horizontal frequency control range: 
minimum frequency 


maximum frequency 


Phase comparator 1 (pin 22) 
Loop gain low 


Output current 


Transfer gain 
Loop gain high 
Output current 


Transfer gain 


VCR switching (pin 23) 
VCR mode selected | 
VCR mode not selected 


Input current (V93.91 =0 V) 


V 18-6 


fumin 


fumax 


122 
—|292 


122 
—l22 


V23-6/21 
Pin 23 


—1923 


* For Vp = 11 to 13 V; f = 503 kHz; TK = 30 10°°/K. 
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Horizontal and vertical sync processor 7 TDA3586 


“parameter ——i—i—‘i—sSSSS ae bol | min. | typ. — max, [unit | 


Aer 2 ie erste: a pe 


Video identification (pins 24 and 25) 


Output saturation voltage at lag = 5 mA | 
without video signal V94-6/21 | = | — 75 V 
Output voltage at lg4 = 2,5 mA and 
60 Hz video signal V94-6/271 (5 6 ] V 
Output current with 50 Hz video signal lD4 ~ | 5 | UA 
Charging current —195 0,5 0,75 1,0 mA | 
Charge/discharge current ratio —95/+195 | — | 3 
Threshold level for positively tnereasing 
voltage V25-6/21 | 4,0 45 5,0 V | 
Hysteresis AV 25-6/21| 250 ~- 550 mV 
Horizontal ramp generator | | 
ee | 
C743 = 3,3 nF; circuit in syne | | | 
Sawtcoth amplitude (peak-to-peak value} V13(p-p) | om Z,t | ~ Vv 
; j 
Charging current eC bese 155 | 178 uA 
as Sawtooth starting level (Fig. 2) ~V43-6/21 | 1,1 | 1,22 | 132° - V | 
s Dead time (Fig. 2) tp 5,8 6,0 | 7 LS 
fom , 
if Sandcastle pulse generator (pin 77) | 
= Voltage level for burst kev at | 
= —l1q7 =Gto4mA V11-6/21 | 9,0 — | ~ V 
Lu 
re Voltage level for horizontal blanking | | 
C) att14,=Otol mA | V11-6/21 | 39 4.5 5,2 V | 
| Voltage level for vertical blanking | V11-6/21 | 1,9 25 Ht 23; l V | 
Delay between centre of syne pulse and | | | | 
leading edge of burst key pulse 215 ~ 3,15: © | ” Us | 
Width of burst key pulse 3.7 40 | 5.0 | HS 
Horizontal blanking time | ~ flyback pulse 
Vertical blanking time (starting from | | 
reset of vertical divider} | ta = 21 ~~ | lines 
Horizontal flyback input (pin 12) | 
Threshold for blanking V12.6/21 | 0,1 0,3 0,5 V 
Threshold for phase comparator 7 V12-6/21 | 2,5. 3 3 V 
Phase comparator 2 (pin 16) | 
Charging current | 11g 0,4 0,6 08 . mA 
Charge/discharge current ratio +116/-116| 0,95 1,05 
Delay between comparable edges of | 
waveforms for phase comparators | 
1 and 2 | 1,5 _ 2,0 2,5 US 
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CHARACTERISTICS (continued) 


Horizontal drive output 
(pin 10, oper: collector) 


Saturation voltage at 149 = 20 mA V10-6/21 0,5 V 
Horizontal drive pulse width 

(constant duty cycle; voltage level 

high during horizontal flyback) 30 us 
Phase comparator 2 delay range 17 ps 
Vertical divider logic (TV mode) 
Timing of no-sync signal lines 
Timing of search window 359 lines 
Timing of 50 Hz window 315 lines 
Timing of 60 Hz window 267 lines 
Vertical divider logic (VCR mode) 
Timing of no-sync signal lines 
Timing of search window 359 lines 
Timing of 50 Hz window 327 lines 
Timing of 60 Hz window 279 lines 
Vertical ramp generator (pin 5) 
Internal current source —I5 95 MA 
Additional current supplied when 

in 60 Hz mode —I5 25 MA 
Discharge time at C5 = 470 nF — Us 
Vertical sawtooth output (pin 3) 
Sawtooth starting level (Fig. 2) V3-6 1,4 V 
Sawtooth starting level drift with 

temperature 1,5 % 
Sawtooth amplitude (peak-to-peak value) 
atlg=10mA V3(p-p) — V 
Vertical amplifier differential inputs 
(pins 1 and 2) 
Input current 14,12 10 uA 
Common mode range 8 V 
Vertical protection 
Condition for continuous vertical blanking AV 1-21 35 mV 
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Horizontal and vertical sync processor TDA3586 


pa rameter symbol 


Vertical drive output (pin 4) 
Output current —|4 


Voltage gain of vertical amplifier Gy 


Vertical blanking output 
(pin 7, open collector) 


Saturation voitage ati7 = 15 mA 


Duration of vertical blanking and 


vertical protection 21 — lines 
Protection circuit input (pin 28) 
Condition for protection function active V28-6/21 — S100 V 
Maximum thermal drift — 1,5 % 
Input current when V28.6/21 = V14-6/21 198 — 3 BA 
Condition for protection function inactive V28-6/21 — VS V 
a Normal operation of protection function 
Ee (horizontal drive switched off during 
BS next horizontal flyback) V28-6/21 — <V14-6/21| V 
2 Protection circuit delay (pin 15) 
= Charging current —145 — 130 BA 
= Charge/discharge current ratio —14q5/4+145 -— 1,2 
rf Charging time t15 4 5 US 
7 Charge/discharge time ratio 2,0 — 
Current reference input (pin 14) 
External resistor (pin 14) = 3,32 kQ £1% 
Voltage reference 1,26 1,35 V 
Maximum thermal drift — 1 % 


=> tp j~< 


starting 
level 


Vg /21 
7280492 


Fig. 2 Horizontal sawtooth waveform. 
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Fig. 3 Application for 110° deflection using TDA3586 in combination with vertical deflection circuit TDA3654. 


(1) Ceramic resonator MURATA CSB503B. 
(2) Unstabilized voltage from EHT transformer. 
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SECAM PROCESSOR CIRCUIT 


GENERAL DESCRIPTION 


The TDA3590A processor circuit converts SECAM signals into sequential phase-modulated (Quasi-PAL) 
signals. It combines all the functions of the TDA3590, TDA3591 and TDA3591A to provide a complete 
SECAM processor system. The circuit is intended for use in conjunction with TDA3560, TDA3561, 
TDA3561A, TDA3562A or TDA3566 to provide SECAM/PAL/NTSC/black-and-white processor 
combinations. 


Features 

@ Limiter/amplifier for chrominance signal @ Divider circuit to provide 4,4 MHz carrier 
@ SECAM demodulator from 8,8 MHz signals generated in 

@ Clamp circuits and de-emphasis for colour TDA3560/61/61A/62A/66 


difference signals @ Sandcastle pulse detector 
@ Modulator to convert colour difference @ SECAM switch and PAL matrix 
signals into sequential, phase-modulated e@ Video amplifier 
signals @ Pin compatibility with TDA3590, TDA3591 
® Identification circuit for horizontal, and TDA3591A when application requires 
vertical or combined horizontal and SECAM ident priority (does not apply with 
vertical SECAM identification PAL ident priority) 


QUICK REFERENCE DATA 


Supply voltage Vp=V17-2 typ. 12 V 
Supply current Ilp=147 typ. 100 mA 
Chrominance amplifier and demodulator 

Input signal PAL (peak-to-peak value) : V4-2(p-p) typ. 550 mV 
Input signal SECAM (peak-to-peak value) V4-2(p-p) typ. 100 mV 
Output signal PAL (peak-to-peak value) 

Output signal SECAM (peak-to-peak value) V8-2(p-p) typ. 500 mV 
Identification 

Input voltage range for horizontal identification (pin 5) V5-2 Oto8 V 
Input voltage range for vertical identification (pin 5) V5-2 10,5 to 12,0 V 
Voltage at pin 6 for PAL V6-2 typ. 10,2 V 
Voltage at pin 6 for SECAM V6-2 typ. 7,0 V 
Sandcastle pulse detector 

Vertical blanking level V19.2 typ. 1,5 V 
Horizontal blanking level V 49-2 typ. 3,5 V 
Burst gating level V49-2 typ. 7,2 V 
Luminance amplifier 

Luminance input signal (peak-to-peak value) V 16-2(p-p) typ. 1,2 V 
Luminance output signal (peak-to-peak value) V15-2(p-p) typ. 3,0 V 
PAL matrix and SECAM switch 

Burst signal amplitude (peak-to-peak value) V11;:12-2(p-p) _ tYP. 60 mV 
Amplification for PAL typ. O dB 
Amplification for SECAM typ. 6 dB 


PACKAGE OUTLINE 
24-lead DIL; plastic (with internal heat spreader) (SOT-101B). 
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PINNING 


1. Identification coupling input for PAL/not-PAL identification using half the saturation voltage of 
the PAL decoder. 
2. Ground. 
3. Limiter feedback. 
4 SECAM video input. 
5 Identification selection input using a d.c. level to preset the identification mode of horizontal/ver- 
tical detection + black level clamping/insertion. 
6. Storage circuit input to SECAM/not-SECAM identification detector. 
7. Divider circuit input of 8,8 MHz from the PAL decoder. 
8. Chrominance signal output comprising PAL or processed SECAM (quasi-PAL). 
9. Carrier signal phase identification input from the burst phase detector of the PAL decoder. 
10. As for pin 9. 
11. Direct chrominance input to SECAM switch/PAL matrix. 
12. Delayed chrominance input to SECAM switch/PAL matrix. 
13. Colour difference output (R-Y). 
14. Colour difference output (B-Y). 
15. Luminance output. 
16. Luminance/PAL input. 
17. Positive supply voltage (Vp). 
18. Decoupled positive supply voltage. 
19. Three-level sandcastle pulse input. 
20. De-emphasis circuit connection. 
21. Storage capacitor connection for (B-Y) clamp. 
22. Storage capacitor connection for (R-Y) clamp. 
23. Connection for reference tuned circuit for SECAM chrominance and identification demodulators. 
24. As for pin 23. 


FUNCTIONAL DESCRIPTION 
Demodulation 


The chrominance and identification demodulators of the TDA3590A both share the same reference 
tuned circuit (pins 23 and 24). The identification circuit automatically detects whether the incoming 
signal is SECAM or not-SECAM. 


When the incoming signals are not-SECAM (PAL/NTSC/black-and-white) they are diverted via pin 16 
to the chrominance output at pin 8 and no signal demodulation takes place. The delay line connected 
to pin 16 delays the signals to equalize the delay of the SECAM processor circuitry. When SECAM 
signals are received the PAL signal path is switched off. 


Incoming SECAM signals are applied to pin 4 via an external bell filter. The signals are amplified, 
limited and then demodulated. The limiters give optimum i.f. interference suppression. Only one 
demodulator is necessary as the colour difference signals are available sequentially. After demodulation 
the colour difference signals are separated by an H/2 switch and then applied to (R-Y) and (B-Y) clamp 
circuits where the black levels are clamped to the same d.c. level. The optimum black level can be 
obtained at the end of the horizontal burst, so the timing of the (R-Y) and (B-Y) clamp is determined 
by the last 1,5 ys of the burst gate pulse. 


The two colour difference signals are combined again after clamping and then applied to the modulator 
via de-emphasis, blanking and reinsertion circuits. 


The ratio of (R-Y) to (B-Y) at the de-emphasis output (pin 20) is 1,78. The external de-emphasis 
components of R = 1 k{2 and C = 470 pF give a spread at the internal de-emphasis network < 20%. 
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FUNCTIONAL DESCRIPTION (continued) 


If artificial black level reinsertion is required the burst gating pulse (Fig. 2) is used to time black level 
clamping. Artificial black levels are inserted during the horizontal blanking period when V5.9 > 2 V. 
The clamp circuits then react to the artificial levels instead of the demodulated burst signals (this is 
necessary when no horizontal burst signals are available). The inserted signals may not be identical to 
the demodulated signals because of circuitry spread but this can be corrected by detuning the demodu- 
lator reference tuned circuit. | 


Modulation 


A burst signal is reinserted into the combined SECAM signal at the input to the sequential phase 
modulator. The nominal duration of this burst is 2,6 us which approximates to the duration of the 
PAL. burst and, in combination with the horizontal blanking pulse (used as keying pulse in the SECAM 
switch), minimizes interference in the a.c.c. loop of the TDA3560/61/62. 


At the input to the modulator the (R-¥) and (B-Y) signals have a positive phase position for magenta 
colour. The modulation carriers for the (R-Y) and (B-Y) signals are 90° out of phase; the burst is 
modulated in the + (R-Y) direction and is only present during an (R-Y) line, the modulated (R-Y) 
component has the same phase position as the (R-Y) burst for magenta colour. 


The chrominance output from pin 8, in the SECAM mode, is a quasi-PAL signal with alternate line, 
sequential modulation. Odd and even harmonics of the 4,4 MHz carrier introduced by the modulator 
are suppressed by internal filters. A correction is made to the burst-chrominance ratio of the quasi-PAL 
signals for equal saturation of PAL and SECAM signals. 


Identification 


Identification of the SECAM signal is performed using the fact that only SECAM has a line-to-line 
difference in demodulated voltage level. This is detected during the last 1,5 us of the burst gate pulse. 
A flip-flop, which is switched by the burst gate pulse, provides the reference input to the identification 
detector. Here the phase of the flip-flop is compared with that of the changing voltage levels from the 
demodulator. The SECAM identification circuits operate when selected by the voltage on pin 5; this 
may be horizontal, vertical or combined horizontal and vertical identification, depending on the 
switching arrangements of pin 5. An internal voltage divider presets pin 5 to 6 V to give automatic 
selection of horizontal identification plus black level re-insertion. Vertical identification is selected by 
taking the voltage on pin 5 above 10,5 V, then the system compares the demodulator output voltage 
only during line scanning of the vertical blanking. 


Information obtained from the identification detector is also used for colour killing and, if required, 
for switching to PAL. 


Luminance amplification 


The luminance amplifier input at pin 16 can be up to 1,2 V (peak-to-peak value) which equates to a 
peak-to-peak voltage of 2,7 V —7 dB. The amplifier gain is typically 8 dB. The luminance clamping 
circuit is activated during the SECAM identification timing (see Fig. 2). 


Sandcastle pulse detection 


The sandcastle pulse detector requires a three-level sandcastle pulse to provide horizontal blanking, 
vertical blanking and burst gate pulses. The detected burst gate pulse triggers a pulse generator which 
produces two timing pulses, pulse ‘A’ and pulse ‘B’ (see Fig. 2). Pulse ‘A’ is used to time the PAL. 

burst modulator and to trigger the H/2 flip-flop. Pulse ’B’ provides the timing of the (R-Y) clamp 
(present only during a red line); the (B-Y) clamp (present only during a blue line); the luminance clamp 
(present every line): and the SECAM horizontal identification circuit. 
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Fig. 2 Burst gate timing pulse generation. 


PAL matrix and SECAM switch 


The PAL matrix and SECAM switch is included in the TDA3590A to facilitate handling of the two 
chrominance signal types, PAL and SECAM. For PAL., the direct chrominance signal and the chromi- 
nance signal delayed by the PAL delay line are used by the PAL matrix to separate the two colour 
difference signals. Phase accuracy is not critical for this operation as the colour difference signals are 
not mixed. For SECAM, the quasi-PAL sequential colour difference signals are separated by switching. 
The gain of the switching circuit is two times that for normal PAL reception to maintain signal balance 
between the two systems. The (B-Y) output from the SECAM switch is a signal with no burst; the 
(R-Y) output has a burst modulated in the + (R-Y) direction during the + (R-Y) line. There is rninimal 
crosstalk between the colour difference signals in the SECAM switch. | 


Carrier generation 


The carrier for the sequential phase modulator is obtained using the 8,8 MHz input from the PAL. 
decoder. This input is divided by two to provide two 4,4 MHz signals with a phase relationship of 90°. 
Correct phasing between the 4,4 MHz and the PAL decoder is ensured by the 4,4 MHz phase identifier 
circuit which resets the divider if the phasing is wrong (see Figs 3 and 4 for inter-connections). The 
inputs/outputs to the phase identifier have internal current sources in the case of SECAM. 


Coupling of identification systems 


Coupling of system identification between TDA3590A and a PAL decoder is performed using the 
functions of pins 1 and 6. The voltage level at pin 1 is controlled by the PAL/not-PAL detection of 
the PAL decoder; the voltage level at pin 6 is a function of SECAM/not-SECAM detection of the 
TDA3590A modified by the action of pin 6 external circuit. 


The circuit action is as follows and is summarized in Table 1. 


Channel switching During channel switching pin 6 is taken rapidly to a high voltage (+ 10,2 V) by 
the external circuit. This corresponds to the not-SECAM mode of the 
TDA3590A. 


PAL The high voltage level at pin 6 caused by channel switching is maintained by the 
TDA3590A when it recognizes the signal as not-SECAM. An internal current 
source keeps pin 6 voltage high, locking the TDA3590A in the not-SECAM 
mode. This condition is maintained even if reflected PAL signals are present. 
The PAL decoder recognizes the signal as PAL. and takes pin 1 of TDA3590A 
to a voltage of between 0,5 and 2,6 V, depending on the setting of the satura- 
tion voltage. The system is thus locked in the PAL. mode. 
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FUNCTIONAL DESCRIPTION (continued) 


SECAM The initial high voltage level (+ 10,2 V) at pin 6 caused by channel switching 
sets the TDA3590A in the not-SECAM mode and during this time the PAL 
decoder detects a not-PAL signal. This causes a voltage at pin 1 of <0,4 V 
which prevents the internal current source of TDA3590A maintaining the high 
voltage level of pin 6 which, in turn, allows the TDA3590A to detect SECAM. 
The initiation of SECAM detection is delayed by the action of pin 6 external 
circuit and commences when pin 6 approaches 9,1 V. The SECAM signals are 
converted by TDA3590A to quasi-PAL signals at pin 8 which are detected by 
the PAL decoder as PAL signals. The resulting modes of operation are SECAM 
for the TDA3590A and PAL for the PAL decoder, together giving a system 
operation in the SECAM mode. 


Black-and-white The TDA3590A is initially set in the not-SECAM mode as previously described. 
The PAL decoder detects not-PAL and the TDA3590A detects not-SECAM 
which results in a system operation in the colour-killing mode. 


Table 1 System operating modes 


TDA3590A mode 
SECAM | PAL SECAM 
SECAM not-PAL condition not used 


not-SECAM PAL PAL 
not-SECAM not-PAL black-and-white 


PAL decoder mode i system operating mode 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 17) Vp=V47-2 max. 13,2 V 

Total power dissipation | Prot max. 1,88 W 

Operating ambient temperature range Tamb —25 to+65 °C 
Storage temperature range Tstg —25to +150 °C 
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CHARACTERISTICS 


Vp =V17.2 = 12 V; Tamb = 25 OC; unless otherwise specified. The parameter values are valid only 
when the reference tuned circuit has been aligned as detailed in note 1. 


— 


parameter 


Supplies 
| Supply voltage range (pin 17) 


oupply current (pin 1/7) 
Input current (pin 18) 


| Total power dissipation 


| Chrominance amplifier and demodulator 


Input signal PAL (peak-to-peak value) 
Input signal SECAM (peak-to-peak value) 


Input resistance (pin 4) 


[Input capacitance (pin 4) 
(R-Y)/(B-Y) ratio before modulation (pin 20) 


Relative black level deviation of colour 
difference signals before modulation (note 2) 


Output signal PAL (peak-to-peak value) 


Output signal SECAM (peak-to-peak value) 


Output impedance 


Input voltage for clamping on back porch 
of colour difference signals 


Input voltage for artificial black level 
insertion after demodulation 


| 

| 

| 

| 

Input resistance between pins 23 and 24 
Input capacitance between pins 23 and 24 
Linearity of (B-Y) signal (pin 8) (note 3) 
Linearity of (R-Y) signal (pin 8) (note 4) 
Input resistance (pin 5) 


Chrominance demodulator zero point 
stability (pin 20) (note 5) 


Offset (B-Y) black level (pin 8) at fg clamping; 
foffset = 4.4 MHz 


Offset (R-Y) black level (pin 8) 
at fg clamping; fottse¢ = 4,4 MHz 
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CHARACTERISTICS (continued) 


| parameter 


| Identification SECAM/not-SECAM 


[nput voltage range for horizontal 


identification (pin 5) | | 
Input voltage range for vertical | , | | ! 
identification (pin 5) | V5.2 / 105 ;- | 120 ;V 
| Voltage at pin 6 for PAL | V6E2 eee oe ae Vo 
Voltage at pin 6 for SECAM | V6.2 = $'!70 | = i 
Identification ON for SECAM | V6-2 ~ | 10,7 | _ i V : 
| Colour OFF for SECAM | Ve2 = [98 | - |v 
Colour ON for SECAM | V6.2 = 191 | = iV 2 
Voltage at pins 9 and 10 for SECAM | V9.2: 10-12 — | 10,5 | — iV , 
Voltage between pins 9 and 10 for SECAM | Vo.10 = — | 3 | mV 7 
Permissible voltage range at | : | | | 2 
pins 9 and 10 for PAL | Vo2:102 68 |- 102 |v. 
Sandcastle pulse detector and | | | : 
| clamping pulse generator | | ! 
| Voltage level at which the vertical | | | | : 
blanking pulse is separated | V 19-2 | 10 | 1,5 2,0 | vo 
required pulse amplitude | : : | : 
| (peak-to-peak value) | V19-2(p-p) 21 | - | 2,9 | V : 
Voltage level at which the horizontal | | | | 
blanking pulse is separated | V49.2 30 135 | 40 | V4 
required pulse amplitude | 3 | 
(peak-to-peak value) | V19-2(p-p) 41 eo 6,6 ae 
Voltage level at which the burst | | | 
gating pulse is separated | V19-2 67 | 7,2 7,7 V | 
required pulse amplitude | ! | | | | 
(peak-to-peak value) | V19-2(p-p) | 7.8 — | — V | 
Input current at Vj9.9 =7V | l49 : _ i | 40 yA | 
pf 
Carrier generator (note 6) | | | | | 
| 
Input signal from TDA3560/61/61A/62A/66_ | ! | | 
(peak-to-peak value) V7-2(p-p) | 150 a —_ mV | 
Input resistance R7-2 [ae 4 “ kQ2 | 
Input capacitance C7.9 | — | 5 = | pF 
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| parameter 


/_—-——-----..-.- espe pices tak pea ae as et ie ee 


Luminance amplifier 


symbol 


Identification PAL/not-PAL 


lower voltage level V1-2 


| 

| 

| Input signal (peak-to-peak value) V 16-2(p-p) 

| Chrominance input signal when no luminance | 

| information is present (peak-to-peak value) V 16-2(p-p) — — | 1 | V 

| Gain (pin 16 to 15) at f7g = 4,4 MHz G16-15 = 8 = | dB 

| Input current (pin 16) l16 | — | — | 1 | pA 
Input resistance during clamping (pin 16) | R16-2 — 4 i - Ko2 
Output impedance (pin 15) at 145 = 2 mA 245-21 — 20 Ce Q2 
Frequency response at —3 dB (pin 16 to 15) f 6 — io | MHz | 
Gain (pin 16 to 8) at fg = 4,4 MHz; | | | 

| not-SECAM condition G16-8 — 7 a | dB 

| Frequency response at —3 dB (pin 16 to 8) | | | 

| not-SECAM condition f [see 5 | = | MHz | 

| PAL matrix and SECAM switch | | | | | 

| Burst signal amplitude (peak-to-peak value) V11: 12(p-p) | — 60 | : — | mV 

| Input resistance R41: 12-2 oe 900 es 02 | 

| Input capacitance | C11-12-2 - 3 z= pF 

| Amplification for PAL LA = | 0 | ~ dB 

_ Amplification for SECAM A - |6 | = dB 

| Difference in amplification from inputs | | 

| to one output for PAL | AA | — — | 0,5 dB 

| Line-to-line phase error in (R-Y) output 

| for zero error in (B-Y) output for PAL | — — 

| Output impedance I213:14-2| — 50 

| Input condition for PAL (pin 1) V4-2 0,5 — 

| Input conditions for not-PAL (pin 1): 

7 upper voltage level V4-2 
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Notes to the characteristics 


1. The parameter values given in the characteristics are valid only when the following alignment 
procedure is performed: 


a. Supply a SECAM signal input to pin 4 at 100 mV (peak-to-peak value) without deviation during 
a red and blue line (SECAM black colour information). 


b. Align the reference tuned circuit so that the output signal from pin 8 to the PAL decoder is 
minimum during scan (PAL black colour information). 

2. When an artificial black level is inserted after demodulation the resulting black level deviation 
depends on the adjustment of the demodulator tuned circuit. It is therefore possible to obtain a 
value of 0%. 

3. (B-Y) linearity is defined by Vouyt(yellow)/Vout(blue) Where fyeliow = (typ.) 4,02 MHz; 
fhlue = (typ.) 4,48 MHz; V5.9 = 2,0 V. 

4. (R-Y) linearity is defined by Vout(cyan)/Vout(red) where feyan = (typ.) 4,68 MHz; 
fred = (typ.) 4,12 MHz; V5.9 = 2,0 V. 

5. When the input signal to the limiter (pin 4) changes from 300 to 15 mV (peak-to-peak value) the 
zero point of the chrominance demodulator shifts by a typical value of 5 kHz. 


6. The phase delay between the oscillator output of TDA3560/61/61A/62A/66 and the input to 
TDA3590A pin 7 must be adjusted for minimum burst amplitude at pin 28 of the PAL decoder. 


APPLICATION INFORMATION 


The pin-to-pin functions of the application shown in Fig. 3 are described against the corresponding 
pin numbers. 


Pin 4. Chrominance input 


Typical input signal values (peak-to-peak) are: SECAM 100 mV; PAL 0,55 V. The input signal, which 
should be free from any sound modulation, is applied single-ended to pin 4 via a filter which has the 
bell-shaped bandpass required for SECAM signals. 


Pin 5. Horizontal/vertical identification 


Selection of horizontal or vertical identification depends on the external voltage applied to pin 5. 
When the d.c. level on pin 5 changes with time (pulse information) a combination of horizontal and 
vertical identification is possible. 


Horizontal identification 


When the voltage at pin 5 is <0,5 V horizontal identification and black level clamping occur. The 
clamping is during the back porch of the colour difference signals. If artificial black level insertion is 
required the voltage at pin 5 should be between 2 and 8 V. 


Vertical identification 


When the voltage on pin 5 is > 10,5 V vertical identification occurs (identification on 9 lines in the 
vertical blanking period). In this mode the black level is artificially inserted after demodulation. 


Pin 6. System identification 


During PAL reception the typical voltage at pin 6 is 10,2 V. This causes the luminance stage to be 
connected internally to the chrominance output at pin 8 and also activates the PAL matrix for normal 
PAL signals. During SECAM reception the typical voltage at pin 6 is 7 V. This changes the internal 
connection of the output from the luminance stage to the sequential phase modulator and enables the 
SECAM switch. Noisy SECAM signals cause the voltage at pin 6 to increase, colour killing occurs at 
98 V and colour is reinstated at 9,1 V. 
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Pin 7. Carrier generation 


An 8,8 MHz signal from the PAL decoder is applied via pin 7 to the divider circuit in the TDA3590A. 
From this two 4,4 MHz signals are obtained with a phase shift of 90° with respect to each other. These 
signals are applied to the modulator via an H/2 switch. The delay of the 8,8 MHz input must be adjusted 
for minimum burst amplitude of the chrominance signal at pin 28 of the PAL decoder. With this 
condition the burst generated by the TDA3590A is in phase with the (R-Y) reference signal for the PAL 
decoder demodulator (the a.c.c. of the PAL decoder operates in the + (R-Y) direction). 


Pin 8. Chrominance output 


During PAL reception this output is connected internally to the luminance stage and a composite PAL 
video signal is present at pin 8. During SECAM reception the sequential phase modulator is connected 
to this output to give a.quasi-PAL signal from pin 8. Typical peak-to-peak amplitudes of the signal 
from pin 8 are 900 mV for PAL (with peak-to-peak input at pin 16 of 1,2 V) and 500 mV for SECAM. 
The output signals are applied via a chrominance bandpass filter to the chrominance a.c.c. amplifier 
input of the PAL decoder. 


Pins 9 and 10. Divider resetting 


The output of the PAL decoder burst phase detector is connected to pins 9 and 10 of TDA3590A. 
During SECAM reception this signal carries differential a.c. current information about the phase 
relationship of the 4,4 MHz dividers of both ICs. The TDA3590A generates a minimum relative voltage 
between pins 9 and 10 at an absolute voltage level of 10,5 V. This overrules the PAL decoder oscillator 
control function causing the oscillator to run at 2 x 4,43 MHz. 


Pins 11, 12, 13 and 14. SECAM switch and PAL matrix 


The PAL matrix circuit is enabled by system identification of PAL reception. The signal inputs to the 
matrix are the (direct) a.c.c. composite video output from the PAL decoder via an attenuator to pin 11 
and a delayed version of the same signal via a glass delay line to pin 12. Active matrixing takes place in 
the IC and the separated (R-Y) and (B-Y) signals are available at pins 13 and 14 respectively. ~ 


The SECAM switch circuit is selected by system identification of SECAM reception. The inputs to the 
SECAM switch are the sequentially modulated quasi-PAL signals, direct and delayed, to pins 11 and 12 
respectively. The SECAM switch separates the (R-Y) and (B-Y) signals which are then available at pins 
13 and 14 respectively. 


Pins 15 and 16. Luminance signals 


The maximum peak-to-peak amplitude of the input to pin 16 should be 1,7 V. The relatively high 
input impedance of the luminance amplifier allows a 22 nF coupling capacitor to be used. The 
luminance amplifier has internal input clamping and a gain of 8 dB. The output is available at pin 15. 


During SECAM reception the luminance signal is delayed approximately 470 ns by an external delay 
line to equalize the SECAM processing delay. The luminance and chrominance outputs are then 
correctly timed. 


During PAL reception the PAL composite video signal passes through the external delay line and, after 
amplification, is available at pins 15 and 8. 
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APPLICATION INFORMATION (continued) 
Pins 17 and 18. Supply voltage (+ 12 V) 


Correct operation is ensured within the supply voltage range of 10,8 to 13,2 V. The typical power 
dissipation of the IC at 12 V is 1,2 W. : 


Pins 17 and 18 are separated by an external RC filter. Pin 18 supplies all the output stages and the 
biasing for several current sinks in the IC. Separation of the supply voltages minimizes crosstalk between 
the various parts of the IC. The capacitor at pin 18 must be small (~ 1 uF) to avoid the possibility of 
internal damage to the IC by discharge current should pin 17 be short-circuited to ground. 


Pin 19. Sandcastle pulse 


The required three-level sandcastle pulse may be coupled directly to the sandcastle pulse detector input 
at pin 19. The horizontal blanking, vertical blanking and burst gate pulses are separated by the IC. 


Pin 20. De-emphasis 


De-emphasis is performed at this pin with a 1 kQ2 resistor and a 470 pF capacitor. Additional filtering 
of the 8,8 MHz signal using an Be pF coupling capacitor prevents moiré patterns appearing on the 
screen. 


Pins 21 and 22. Clamping of (R-Y) and (B-Y) signals 


Clamping of the colour difference signals is performed after they have been separated. The normal 
value for the clamping storage capacitors is 100 nF but this may be increased to 470 nF if required. 


Pins 23 and 24. Demodulator reference tuned circuit 


The SECAM signal is applied to the demodulator via a bell filter and a limiter amplifier. Only one 
chrominance demodulator is used because of the sequential nature of the signal. The reference signal 
from the tuned circuit is applied to pins 23 and 24. Tuning and damping adjustments of the reference 
tuned circuit should be performed at V5.9 > 2 V (SECAM video (R-Y) (B-Y) information switched 
off). Adjustments should be such that minimum modulator voltage appears at pin 8, then any 
deviations between the black levels (when clamping on the back porch and when an artificial black 
level is filled in) can be made minimum. 
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Fig.3 PAL/SECAM decoder applicatio-. 
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APPLICATION INFORMATION (continued) 


composite 1,1kQ SECAM delay y 
video input T 

1V p-p) 470ns] 10 uF OS 

‘ 1,1kQ + 
1kQ 
Y V 
100 pF 18kQ 100nF Z Z Z Pl — ws) 
aa i{}+-—t8 BC 548 
390 pF 
' 100 100 100 22 nF 
22H nF nF nF 
+12V 
TDA3S590A 
+ 
a2 ue == 4100 Ko | 

sandcastle 7 
pulse n 

saturation 56 k& 

voltage |__] 
dark current 

lip —p) = 1.5mA 1N4148 
frame blanking . " 
BZX75-C2V8 (¥) i 
Vp2 BAT85 560 
Q 
BZX75-C2V8 (¥) 
i 180 kQ . 7 7 
‘fo 


56 kQ 

brightness | 

contrast a 
Vv 


10kQ 
beam current r++ 
limiting — + Co 39kQ 
er 1N4148 
a 100 nF 
{ Rin TV (p ~ p) 
100 nF 
insertion Gin 1V(p—p) TDA3562A 
meee 
Bin TV ip -p) 
video data , a 
switching 1V(p~p) 
75 Q 750 75Q | |750 + 
| 47 ie 470 470 470 


+ 
“a ™ Hl " i " i 
‘/ La (if ‘f 7 ‘f ‘, ‘f 7 , 


Fig. 4a PAL/SECAM/NTSC decoder application (continued in Fig. 4b). 
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(1) Capacitor value = 100 nF for horizontal identification or 1 uF for vertical identification. 
(2) See Application Information for pin 5 — horizontal/vertical identification. 


Fig. 4b PAL/SECAM/NTSC decoder application (continued from Fig. 4a). 
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DEVELOPMENI VAIA 
This data sheet contains advance information and TDA3S592A 


specifications are subject to change without notice. 


SECAM-PAL TRANSCODER 


GENERAL DESCRIPTION 


The TDA3592A transcoder circuit converts SECAM input signals into true PAL signals. It can be used 
in combination with all types of PAL decoder. 


Features 

@ Limiter input for chrominance signal @ identification circuit for horizontal 

@ SECAM demodulator and vertical SECAM identification 

@ Clamp circuits and de-emphasis for @ Can be used with all types of PAL decoder 
colour difference signals @ Power-saving feature operates when 

@ Modulator to provide true PAL signals supply voltage falls to (typ.) 5 V: 

@ 44 MHz oscillator SECAM processing shuts down but 

@ Sandcastle pulse detector SECAM signal path remains active 


QUICK REFERENCE DATA 


Supply voltage Vp=V17-1 typ. 12 V 
Supply current at Vp = 12 V Ip =147 typ. 90 mA 
Supply current at Vp = 5 V (SECAM only) Ip =l17+h18 typ. 20 mA 


Chrominance amplifier and demodulator 


Input signal SECAM (peak-to-peak value) V3-1(p-p) max. 1100 mV 
Input signal SECAM (peak-to-peak value) V3-1(p-p) typ. 100 mV 
Output signal PAL (peak-to-peak value) | 

when input to pin 3 Af = 280 kHz V9-1(p-p) typ. 550 mV 


identification 


Input voltage range for horizontal 


identification (pin 4) V4-4 4,1 to Vsyp V 
Input voltage range for vertical 

identification (pin 4) V4.4 Oto2,9 V 
Identification at pin 6 V6-1 typ. 10,6 V 
Slicing level reference voltage (pin 5) V5-1 typ. 7,0 V 


Sandcastle pulse detector 


Vertical blanking level V 49-1 typ. 1,5 V 
Horizontal blanking level V19-1 typ. 3,5 V 
Burst gating level V19-1 typ. 7,0V 


Luminance amplifier 


Luminance input signal (peak-to-peak value) V16-1 (p-p) typ. 1,2 V 
Luminance amplifier gain at 4,4 MHz G16-15 typ. 7 dB 


PACKAGE OUTLINE 
24-lead DIL; plastic with internal heat spreader (SOT-101B). 
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Fig. 1 Block diagram. 


DEVELOPMENT DATA 


SECAM-PAL transcoder 


TDA3592A 


PINNING 
1. Ground. 
2. Limiter feedback. 
3. Limiter input: chrominance input SECAM; identification input SECAM/SECAM. 
4. Identification selection input using a d.c. level to preset the identification mode of horizontal/ 


vertical detection. 


. Storage capacitor input to identification slicing level circuit. 

. Storage capacitor input to SECAM/SECAM identification circuit. 
. Double time-constant input to SECAM/SECAM identification circuit. 
. 4,43 MHz oscillator. 

. sequentially modulated output. 

. Decoupling capacitor. 

. Direct input chrominance signal. 

. Delayed input chrominance signal. 

.PAL/PAL input signal from PAL decoder. 

. Chrominance output signal. 

. Luminance output signal. 

. Luminance/SECAM input signal. 

. Positive supply voltage (Vp). 

. Decoupled positive supply voltage. 

. Three-level sandcastle pulse input. 

. De-emphasis circuit connection: R = 560 2; C = 910 pF. 

. Storage capacitor connection for (R-Y) clamp. 


. Storage capacitor connection for (B-Y) clamp. 


. Demodulator reference tuned circuit: nominal frequency = 4,33 MHz: nominal QO; = 2,45. 
. As for pin 23. 
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FUNCTIONAL DESCRIPTION 
Demodulation 


The chrominance and identification demodulators of the TDA3592A both share the same reference 
tuned circuit (pins 23 and 24). The identification circuit automatically detects whether the incoming 
signal is SECAM or SECAM (NTSC, PAL or black-and-white). 


When the incoming signals are PAL they are diverted via pin 16 to the chrominance output at pin 14 
and no signal demodulation takes place. The delay line connected to pin 16 delays the signals to 


_ equalize the delay of the SECAM-PAL transcoding process. When SECAM signals are received, the 


PAL signal path is switched off. 


Incoming SECAM signals are applied to pin 3 via an external bell filter. The signals are amplified, 
limited and then demodulated. Only one demodulator is necessary as the colour difference signals 
are available sequentially. After demodulation the colour difference signals are separated by an H/2 
switch and then applied to (R-Y) and (B-Y) clamp circuits where the black levels are clamped to the 
same d.c. level. With all conditions at pin 4, artificial black levels are inserted during the horizontal 
blanking period. This is done because of the possibility of horizontal burst signals not being available. 
The artificial levels may not be identical to the detected black level due to circuit spread but this can 
be corrected by detuning the reference tuned circuit. | 


The two colour difference signals are combined again after clamping and then applied to the modulator 


via de-emphasis, blanking and reinsertion circuits. The ratio of (R-Y) to (B-Y) at the de-emphasis output 


| (pin 20) is 1,78. 


Modulation 


A burst signal is reinserted into the combined SECAM signal at the input to the PAL. modulator. At 
this input the phase relationship for magenta colour is +(R-Y) and —(B-Y). The modulation carriers 
for the (R-Y) and (B-Y) signals are 90° out of phase; for a magenta colour the modulated (R-Y) 
component has. the same phase position as the (R-Y) burst. The (B-Y) burst is modulated 180° out of 


phase with respect to the (B-Y) component of a magenta-coloured input signal. 
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Identification SECAM/SECAM 


Identification of the SECAM signal is performed using the fact that only SECAM signals have a line-to- 
line difference in voltage level. The identification circuit compares the phase of the demodulated voltage 
difference waveform with the phase of the flip-flop output. If the phase relationship is not correct, the 
flip-flop is reset by an extra pulse from the flip-flop trigger generator. For horizontal identification the 
phase comparison is performed during the 1,6 us period of pulse ‘B’ (see Fig. 2). When vertical identi- 
cation is selected, the comparison is performed only during the horizontal scan of the vertical blanking. 
The SECAM identification circuits operate when selected by the voltage on pin 4; this may be horizontal, 
vertical or combined horizontal and vertical identification, depending on the switching arrangements of 
pin 4. 

These are as follows: 


Horizontal identification preset when V4.4 <2,9 V; 
Vertical identification preset when V4.4 > 4,1 V; 
Horizontal/vertical combination when sandcastle pulse is present on pin 4. 


Information obtained from the identification detector is also used for colour killing and, if required, 
for switching to PAL. 
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Sandcastle pulse detection 


The sandcastle pulse detector requires a three-level sandcastle pulse to provide horizontal blanking, 
vertical blanking and burst gate pulses. The detected burst gate pulse triggers a pulse generator which 
produces two timing pulses, pulse ‘A’ and pulse ‘B’ (see Fig. 2). Pulse ‘A’ is used to time the PAL 
modulator burst and to sample the (R-Y) and (B-Y) clamping pulse generators. A (R-Y) clamping pulse 
is generated only during a red line and a (B-Y) clamping pulse only during a blue line. Pulse ‘B’ times 
the SECAM horizontal identification. 


detected burst 
gate pulse 


< $$$ 4s ——________» 


an — 0,2 us 03 us—>| \<— 


pulse generator 


pulse ‘A’ output <<. 2,5 us ———___> 


pulse generator 


|< ———— —_—P 
pulse ‘'B’ output Tees 


7Z80974 


Fig. 2 Burst gate timing pulse generation. 
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Carrier generation 


The carrier signal for the PAL modulator is obtained from a 4,4 MHz oscillator. An internal Miller 
integrator operates in conjunction with the decoupling capacitor at pin 10 to provide the required 909 
phase shift. 


PAL matrix 


The signal output from the PAL modulator at pin 9 is sequentially modulated with (R-Y) burst phased 
in the +(R-Y) direction, and (B-Y) burst phased in the —(B-Y) direction. This PAL signal is applied 
directly to pin 11 and via a 64 us delay to pin 12. A true PAL signal is constructed in the PAL matrix 
by means of an additional/substraction process using the delayed and undelayed inputs. 


Coupling of identification systems 


Coupling of a TDA3592A and a PAL decoder can be performed to obtain an optimum identification 
system. The system operates using the functions of pins 13, 6 and 7: the voltage level at pin 13 is 
controlled by the PAL/PAL detection of the PAL decoder; and the voltage level at pins 6 and 7 are 
functions of SECAM/SECAM detection in the TDA3592A. 
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FUNCTIONAL DESCRIPTION (continued) 
Coupling of identification systems (continued) 


The circuit action is as follows and is summarized in Table 1. 


Channel switching During channel switching pin 6 is taken rapidly to a high voltage (t 10,2 V), 
this corresponds to the SECAM mode of the TDA3592A. 
PAL The high voltage level at pin 6 caused by channel switching is maintained 


by the TDA3592A when it recognizes the signal as SECAM (this condition 
is maintained even if reflected PAL signals are present). The PAL decoder 
recognizes the signal as PAL and takes pin 13 of TDA3592A to a voltage 
greater than 1,7 V. The TDA3592A is now held in the SECAM condition 
by an internal current source at pin 6. 


SECAM The initial high voltage level (+ 10,2 V) at pin 6 caused by channel switching 
sets the TDA3592A in the SECAM mode and during this time the PAL 
decoder detects a PAL signal. This causes a voltage at pin 13 of < 1,1 V which 
prevents the internal current source of TDA3592A maintaining the high 
voltage level of pin 6 which, in turn, allows the TDA3592A to detect SECAM. 
The initiation of SECAM detection is delayed by the action of the external 
circuit at pins 6 and 7 and commences as pin 6 approaches 9,0 V. The 
SECAM signals are converted by TDA3592A to PAL signals at pin 14, which 
results in the PAL decoder switching to the PAL mode (the TDA3592A 
remains in the SECAM mode). 


Black-and-white The TDA3592A is initially set in the SECAM mode as previously described. 
The PAL decoder detects PAL and the TDA3592A detects SECAM which 
results in a system operation in the colour-killing mode. 


Table 1 System operating modes 


PAL decoder mode System operating mode 


SECAM 
condition not used 
PAL 


black-and-white 


System priorities 


When TDA3592A pin 13 is connected to the PAL/PAL output of a PAL decoder, the system will give 
PAL priority in signal identification. Connecting TDA3592A pin 13 to ground will give SECAM priority. 


Luminance and chrominance signal paths 


The signal input at pin 16 is clamped by a circuit which detects the top of the luminance signal sync 
pulse. This clamp, the luminance signal path to pin 15 and the SECAM signal path to pin 14 remain 
active when the supply voltage falls to (typ.) 5 V. At this level of supply voltage the SECAM processing 
circuits are switched off, giving a reduction in total power dissipation. 
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SECAM-PAL transcoder TDA3592A 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134 

Supply voltage (pin 17) Vp=V17-1 max. 13,2 V 
Total power dissipation Prot max. 1,9 W 
Operating ambient temperature range Tamb —25 to+65 °C 
Storage temperature range Tstg —25to+150 °C 


CHARACTERISTICS 

Vp = V17-1 = 12 V; Tamb = 25 OC; uniess otherwise specified. 

The parameter values are valid only when the reference tuned circuit has been aligned as detailed in 
note 1. 


parameter in. typ. max. 


Supplies 


Supply voltage (pin 17) 

Supply current (pin 17) 

Supply current (pin 17) at V47.7=5V 
Supply voltage (pin 18) 

Supply current (pin 18) 

External capacitance (pin 18) 

Total power dissipation 

Thermal resistance, junction to ambient 
Chrominance amplifier and demodulator 
Input signal SECAM (peak-to-peak value) 


Input signal SECAM at which correct 
limiting occurs (peak-to-peak value) 


Input resistance (pin 3) 

Input capacitance (pin 3) 

Input resistance between pins 23 and 24 
Input capacitance between pins 23 and 24 
De-emphasis output resistance (pin 20) 


Chrominance demodulator zero point 
stability (pin 20) (note 2) 


Linearity of (B-Y) demodulation 
(pin 20) (note 3) 


Linearity of (R-Y) demodulation 
(pin 20) (note 4) 


(R-Y)/(B-Y) ratio (pin 20) 


Relative deviation of reinserted black 
level/demodulated black level (pin 20) 
as a function of temperature (note 5) 
(R-Y) signals 
(B-Y) signals 
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CHARACTERISTICS (continued) 


Identification SECAM/SECAM 


Input voltage for horizontal 


identification (pin 4) V4 4,1 — Vp V 
Input voltage for vertical 

identification (pin 4) V4-4 0 — 2,9 V 
Switching level for horizontal/ 

vertical identification (pin 4) V4-4 3,0 3,5 4,0 V 
Input current (pin 4) —|4 — e) 25 MA 
Voltage at pin 6 during SECAM/PAL V6-1 — 102; — V 
Voltage at pin 6 during SECAM/PAL V6-1 — 11,5 V 
Voltage at pin 6 during SECAM V6-1 _ 7,0 — V 
Identification at pin 6 V6-1 = 10,6 — V 
Colour OFF for SECAM V6-1 — 9,7 — V 
Colour ON for SECAM | V6-1 — 90 — V 
Slicing level reference voltage (pin 5) V5-1 — 7,0 — V 


Sandcastle pulse detector and 
clamping pulse generator 


Voltage level at which the vertical 


blanking pulse is separated V 49-1 1,0 1,5 2,0 V 
required pulse amplitude frame voltage 
(peak-to-peak value) V19-1(p-p) 2,1 — 2,9 V 
Voltage level at which the horizontal 
blanking pulse is separated V19-1 3,0 3,5 4,0 V 
required pulse amplitude line voltage 
(peak-to-peak value) V19-1(p-p) 4,1 ~ 6,4 V 
Voltage level at which the burst 
gating pulse is separated V19-4 6,5 7,0 7,5 V 
required pulse amplitude burst voltage 
(peak-to-peak value) V19-1(p-p) | 7,6 — — V 
Input current at Vj9.1 =O V —l19 | 30 100 LA 
Width of pulse ‘A’ (Fig. 2) at | 
burst gate pulse width = 4 us PWA | 2,0 2,5 3,0 Us 
Width of pulse ‘B’ (Fig. 22) at 
burst gate pulse width = 4 us Pwe | 1,1 1,6 2,1 Ls 
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parameter symbol min. typ. max. 


Luminance amplifier 


Input signal (peak-to-peak value) V 16-1(p-p) — 1,2 1,7 V 
Gain (pin 16 to 15) at f4g6 = 4,4 MHz G16-15 6 7 8 dB 
Input current (pin 16) l16 — 1 5 pA 
Output resistance (pin 15) IR 45.1! = 20 = 2 
Minimum ioad resistance (pin 15) Ri_(15) 2 — — kQQ 
Frequency response at —3 dB 

(pin 16 to 15) f 6 _ — MHz 
Gain (pin 16 to 14) at f4g = 4,4 MHz G16-14 6 7 8 dB 
Frequency response at —3 dB 

(pin 16 to 14) f 6 —_ — MHz 


Limiter, chrominance demodulator and 
PAL modulator 


Black level shift as a function of 
temperature (pin 9) (note 6) 


Output resistance (pin 9) Ro-1 = 25 — Q 
a D.C. output voltage during horizontal 
E | blanking (pin 9) V9.1 — 9.6 _— V 
Q | Internal biasing resistor for emitter 
2 follower (pin 9) — 9 — kQ 
= External load resistance (pin 9) Rg) 2 — — kQ 
° Output signal (pin 9) when input to 
= pin 3 = 280 kHz (peak-to-peak value) V9-1(p-p) os 550 — mV 
re (R-Y)/(B-Y) ratio (pin 9) _ 1,78 — 
Chrominance/burst ratio for SECAM 
(pin 9) 2,5 3,0 3.5 
Linearity of (B-Y) signal (pin 9) | 
(note 3) 85 92 99 % 
Linearity of {R-Y) signal (pin 9) 
(note 4) 93 100 107 % 


(R-Y) signals — 0,22 — kHz/K 

(B-Y) signals — 0,22 — kHz/K 
Phase relationship of modulated (R-Y) 

burst to modulated (B-Y) burst (pin 9) ~ 90 — deg 


Amplitude relationship of modulated 
(R-Y) burst to modulated (B-Y) burst 
(pin 9) — 0 — dB 
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CHARACTERISTICS (continued) 


Oscillator 


Oscillator frequency at pin 9 
(set with series capacitor) 


Frequency deviation without spread of 
external components (pin 9) 


Temperature coefficient of oscillator 
frequency (pin 9) 


Frequency deviation for change of Vp 
from 9 to 13,2 V 


D.C. voltage at pin 8 
Input resistance at pin 8 
D.C. voltage at pin 10 


Input resistance at pin 10 


PAL matrix 
Input resistance at pin 11 
Input resistance at pin 12 


Output resistance at pin 14 | 
(SECAM and SECAM modes) 


Internal emitter follower load 
resistance (pin 14) 


Minimum external load resistance 
(pin 14) 


D.C. voltage at pin 11 
D.C. voltage at pin 12 
D.C. voltage at pin 14 (SECAM mode) 


D.C. voltage at pin 14 (SECAM mode and 
line blanking) 


H/2 ripple on chrominance output at pin 
14 (SECAM mode) (peak-to-peak value) 


Gain A; pin 11 to 14 | 

Gain B; pin 12 to 14 {(R-Y) at ping } 
Gain C; pin 12 to 14 { (B-Y) at pin 9} 
Gain A — gain B 

Gain A — gain C 

Gain B — gain C 


Phase A (pin 11—14) — (pin 12—14) 
(R-Y) at pin 9 


Phase B (pin 11—14) — (pin 12—14) 
(B-Y) at pin 9 


Phase A — phase B 
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SECAM-PAL transcoder TDA3592A 


CHARACTERISTICS AT LOW SUPPLY VOLTAGE 
Vp = V17.1 =5 V: Tamb = 25 OC; unless otherwise specified. 


parameter min. 


symbol 


Supplies 
Supply current l47+17g8 16 
Supply voltage switching level for preset 
SECAM signal path (SECAM processing off)|V 47-4 


Luminance amplifier 


Input signal (peak-to-peak value) V 16-1(p-p) 
Gain (pin 16 to 15) at f4g = 4,4 MHz G16-15 
Input curernt (pin 16) l46g 
Output resistance (pin 15) Lk oe ol 
Minimum load resistance (pin 15) RL(15) 
Frequency response at —3 dB 

(pin 16 to 15) f 
Gain (pin 16 to 14) at f4g = 4,4 MHz G16-14 
Frequency response at —3 dB 

(pin 16 to 14) f 


DEVELOPMENT DATA 
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Notes to the characteristics 


1. The parameter values given in the characteristics are valid only when the following alignment 
procedure is performed: 


a. Supply a SECAM signal input to pin 3 at 100 mV (peak-to-peak value) without deviation during 
a red and blue line (SECAM black colour information). 


b. Align the reference tuned circuit so that the output signal from pin 14 to the PAL decoder Is 
minimum during scan (PAL black colour information). 


2. When the input signal to the limiter (pin 3) changes from 300 to 15 mV (peak-to-peak value) the 
zero point of the chrominance demodulator shifts by a typical value of 5 kHz; f = 4,33 MHz (typ.). 


3. (B-Y) linearity is defined by Vout(yellow)/Vout(blue) Where fyellow = (typ.) 4,02 MHz, 
folue = (typ.) 4,48 MHz. 


4. (R-Y) linearity is defined by Vout(cyan)/Vout(red) where foyan = (typ.) 4,68 MHz; 
freq = (typ.) 4,12 MHz. , 


(B-D)/F — (A-C)/E 
Y-X 


where A = demodulated black level at temperature X 
B = demodulated black level at temperature Y 
C = artificial black level at temperature X 
D = artificial black level at temperature Y 
E = demodulated output signal (230 or 280 kHz) at temperature X 
F = demodulated output signal (230 or 280 kHz) at temperature Y 


6. The parameter value is equated by: 2 (B-A)/(E+F) x 230 (or 280) kHz 
(definitions for A, B, E, and F are as note 5). 


5. The parameter value is equated by: x 230 (or 280) kHz. 
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Fig. 3 Circuit diagram for typical application. 
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VERTICAL DEFLECTION CIRCUIT 


The TDA3651 is a vertical deflection output circuit for drive of various deflection systems with 
deflection currents up to 2 A peak-to-peak. 

The circuit incorporation the following functions: 

@ Driver 

® Output stage 

@ Thermal protection and output stage protection 

@ Flyback generator 

@ Voltage stabilizer 


QUICK REFERENCE DATA 


Supply voltage (pin 9) V9.4 = Vp Oto 50 V 


Peak output voltage during flyback (pin 5) V5-4M << 55 V 
Output current (peak-to-peak value) I5(p-p) < 1,5 A 
Operating junction temperature Tj max. 150 9C 
Thermal resistance from junction to tab Rth j-tab tyP. 10 K/W 


PACKAGE OUTLINE 
9-lead SIL; plastic (SOT-110B). 
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Fig. 1 Block diagram. 


Vertical deflection circuit TDA3651 


GENERAL DESCRIPTION 
Output stage and protection circuit 


Pin 5 is the output pin. The supply for the output stage is fed to pin 6 and the output stage ground is 
connected to pin 4. The output transistors of the class-B output stage can each deliver 1 A maximum. 
The ‘upper’ power transistor is protected against short-circuit currents to ground, whereas, during 
flyback, the ‘lower’ power transistor is protected against too high voltages which may occur during 
adjustments. 

Moreover, the output transistors have been given extra solidity by means of special measures in the 
internal circuit layout. 

A thermal protection circuit is incorporated to protect the IC against too high dissipation. This circuit 
is ‘active’ at 175 OC and then reduces the deflection current to such a value that the dissipation cannot 
increase. 


Driver and switching circuit 


Pin 1 is the input for the driver of the output stage. The signal at pin 1 is also applied to pin 3 which 

is the input of a switching circuit. When the flyback starts, this switching circuit rapidly turns off the 
lower output stage and so limits the turn-off dissipation. It also allows a quick start of the flyback 
generator. 

Pin 3 is connected externally to pin 1, in order to allow for different applications in which pin 3 is driven 
separately from pin 1. 


Flyback generator 


The capacitor at pin 6 is charged to a maximum voltage, which is equal to the supply voltage Vp (pin 9), 
during scan. 

When the flyback starts and the voltage at the output pin (pin 5) exceeds the supply voltage (pin 9), the 
flyback generator is activated. Then Vp is connected in series (via pin 8) with the voltage across the 
capacitor. 

The voltage at the supply pin (pin 6) of the output stage will then be maximum twice Vp. Lower 
voltages can be chosen by changing the value of the external resistor at pin 8. 


Voltage stabilizer 


The internal voltage stabilizer provides a stabilized supply of 6 V for drive of the output stage, so the 
drive current of the output stage is not affected by supply voltage variations. The stabilized voltage is 
available at pin 7. 

A decoupling capacitor of 2,2 uF can be connected to this pin. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages (pins 4 and 2 externally connected to ground) 


Output voltage (pin 5) 

Supply voltage (pin 9) 

Supply voltage output stage (pin 6) 
Input voltage (pins 1 and 3) 


Currents 


Repetitive peak output current (pin 5) 


-Non-repetitive peak output current (pin 5) 


Repetitive peak flyback generator 
output current (pin 8) 


Non-repetitive peak flyback generator output 
current (pin 8) 


Temperatures 
Storage temperature range 
Operating ambient temperature range 


Operating junction temperature range 


CHARACTERISTICS 


V5-4 
Vg-4 = Vp 
V6-4 
V1-2: V3-2 


+I5RM 
+ I5SM 


ISRM 


Igsm 


max. 55 
max. 50 
max. 55 
max. Vp 
max. 0,75 
max. 1,5 
ae --0,75 
a.  +0,85 
—1,5 

max. 4 16 
—65 to + 150 
—25 to + 65 
—25 to + 150 


A* 


>> 


Tamb = 25 °C; Vp = 26 V; pins 4 and 2 externally connected to ground; unless otherwise specified. 


Output current (peak-to-peak value) 
Flyback generator output current 


Flyback generator output current 


Output voltages 
Peak voltage during flyback 


Saturation voltage to supply at —I5 =1A 
Saturation voltage to ground at 15 =1A 
Saturation voltage to supply at —Il5, =0,75A 


Saturation voltage to ground at I5 =0,75A 


“ Non-repetitive duty factor maximum 3,3%. 
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15(p-p) 


typ. 
x 


typ. 
< 


typ. 


1,2 
1,5 


0,7 
0,85 


0,6 
0,75 


55 
2,0 
3,0 
2,0 
3,0 
2,2 
2,/ 
2,2 
2,/ 


>> >> Sy 


= === << 


Vertical deflection circuit 


Supply 
Supply voltage 
Supply voltage output stage 


Supply current (no load and no quiescent current) 


Quiescent current (see Fig. 2) 


Variation of quiescent current with temperature 


Flyback generator 


Saturation voltage at -lg=1,1 A 
Saturation voltage atlg=1A 
Saturation voltage at lg = 0,85 A 


Saturation voltage at 1g =0,75A 
Flyback generator active if: 


Leakage current 
Input current for+I5=1A 


Input voltage during scan 


Input current during scan 
Input voltage during scan 


Input voltage during flyback 
Voltage at pin 7 


Load current of pin 7 


Unloaded voltage at pin 7 during flyback 


Junction temperature of 


switching on the thermal protection 


Thermal resistance from junction to tab 


Power dissipation 


Open loop gain at 1 KHz; Rigag = 1 kQ 
Frequency response (—3 dB); Rigag = 1 kQ 


Rth j-tab 
see Fig. 3 
Go 

f 


TDAS651 


10 to 50 V* 
< 55 V* 
typ. 9mA 
< 12 mA 
typ. 38 mA 
25 to 52 mA 
typ —0,04 mA/K 
typ. 1,6 V 
< 2,1 V 
typ. 2,5 V 
< 3,0 V 
typ. 1,4 V 
< 1,9 V 
typ. 2,3 V 
< 2,8 V 
2 4V 
typ. 5 pA 
< 100 wA 
typ. 230 vA 
175 to 380 yA 
typ. 19 V 
09to2,7 V 
0,01 to2,5 mA 
0,9to Vp V 
Oto0,2 V 
typ. 6,1 V 
5,6to6,6 V 
< 2 mA 
typ. 15 V 
typ. 175 OC 
158 to 192 OC 
typ. 10 K/W 
< 12 K/W 
typ. 36 dB 
typ. 60 kHz 


* The maximum supply voltage should be chosen such that during flyback the voltage at pin 5 does 
not exceed 55 V. | 
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Vertical deflection circuit 


APPLICATION INFORMATION 


TDA3651 


The following application data are measured in a typical application as shown in Figs 4 and 5. 


Deflection current (including 6% overscan) 
peak-to-peak value 


Supply voltage 
Total supply current 


Peak output voltage during flyback 


Saturation voltage to supply 


Saturation voltage to ground 


Flyback time 


Total power dissipation in IC 


Operating ambient temperature 


VERTICAL 
DEFLECTION 


; 100 nF 
vertical drive 


(from pin 1 TDA2578A) 


Fig. 4 Typical application circuit diagram of the TDA3651 (vertical output), when used in combination 


with the TDA2578A (see Fig. 5). 


Note to deflection coils AT1236/20: L = 29 mH, R = 
0,82 A peak-to-peak and EHT voltage is 25 kV. 


TDA3651 


COILS 
AT1236/20 


I5(p-p) typ 087 A 
V9.4 typ. 26 V 
V5-4M < 50 V 

typ. 2,0 V 
V5-6sat < 2.5 V 

typ. 2,0 V 
V5-Asat = 25 V 

typ. 0,95 ms 
“fl < 1,2 ms 
Prot typ. 2,5 W 
Tamb < 65 °C 


5 


+ 
220 2F = 


+ +26V 
vertical (pin 3 
feedback pos - 4 TDA2578A) 
TDA2578A) | i 8,2 k2 (16V) 7Z86169.A 
7 100 2 1,2 Q 
amplitude 


13,6 02; deflection current without overscan is 
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TDA3651 - | 


horizontal 


flyback sandcastle pulse 


horizontal / \ | | 
+12V drive mute ro te 


0 f, adj. 
0 . ° 
f, adj (horizontal) vertical vertical 
eae feedback drive 
(vertical) . 
; +f inQ 
ne TDA3651 7286168.A 


Fig. 5 Typical application circuit diagram; for combination of the TDA2578A with the TDA3651 see 


Fig. 4. 
1kQ 
33 kN eee 
+12V to pin 1 uF 
topin 180 ka 18 : 
140 LF} 47k 
TDA2578A neces 220 kQ 
7 7286900 
7286371 

Fig. 6 Circuit configuration at pin 14 for Fig. 7 Circuit configuration at pin 18 
phase adjustment. for VCR mode. 


1 kQ2 resistor between pin 18 and + 12V: 
without mute function. 

220 k&2 between pin 18 and ground: 
with mute function. 
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TDAS651A 
TDA3651AQ 


VERTICAL DEFLECTION CIRCUIT 


The TDA3651A;AO is a vertical deflection output circuit for drive of various deflection systems with 
deflection currents up to 2 A peak-to-peak. 


The circuit incorporates the following functions: 
© Driver 

@® Output stage 

@ Thermal protection and output stage protection 
@ Flyback generator 

@ Voltage stabilizer 


QUICK REFERENCE DATA 


Supply voltage (pin 9) V9.4= Vp Oto 50 V 
Peak output voltage during flyback (pin 5) V5-4M “< 55 V 
Output current (peak-to-peak value) I5(p-p) < 15 A 
Operating junction temperature qj max. 150 °C 


Thermal resistance from 
junction to mounting base Rth j-mb typ. 3 K/W 


PACKAGE OUTLINES 


TDA3651A: 9-lead SIL; plastic power (SOT-131B). 
TDA3651AQ: 9-lead SIL bent to DIL; plastic power (SOT-157B). 
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Fig. 1 Block diagram. 


TDA3651A 
TDA3651AQ 


_ Vertical deflection circuit 


GENERAL DESCRIPTION 
Output stage and protection circuit 


Pin 5 is the output pin. The supply for the output stage is fed to pin 6 and the output stage ground is 
connected to pin 4. The output transistors of the class-B output stage can each deliver 1 A maximum. 
The ‘upper’ power transistor is protected against short-circuit currents to ground, whereas, during 
flyback, the ‘lower’ power transistor is protected against too high voltages which may occur during 
adjustments. 

Moreover, the output transistors have been given extra solidity by means of special measures in the 
internal circuit layout. 

A thermal protection circuit is incorporated to protect the IC against too high dissipation. This circuit 
is ‘active’ at 175 OC and then reduces the deflection current to such a value that the dissipation cannot 
increase. 


Driver and switching circuit 


Pin 1 is the input for the driver of the output stage. The signal at pin 1 is also applied to pin 3 which ts 
the input of a switching circuit. When the flyback starts, this switching circuit rapidly turns off the 
lower output stage and so limits the turn-off dissipation. It also allows a quick start of the flyback 
generator. Pin 3 is connected externally to pin 1, in order to allow for different applications in which 
pin 3 is driven separate from pin 1. 


Flyback generator 


The capacitor at pin 6 is charged to a maximum voltage, which is equal to the supply voltage Vp (pin 9), 
during scan. 

When the flyback starts and the voltage at the output pin (pin 5) exceeds the supply voltage (pin 9), 

the flyback generator is activated. The Vp is connected in series (via pin 8) with the voltage across the 
capacitor. 

The voltage at the supply pin (pin 6) of the output stage will then be maximum twice Vp. Lower 
voltages can be chosen by changing the value of the external resistor at pin 8. 


Voltage stabilizer 


The internal voltage stabilizer provides a stabilized supply of 6 V for drive of the output stage, so the 
drive current of the output stage is not affected by supply voltage variations. The stabilized voltage is 
available at pin 7. 

A decoupling capacitor of 2,2 uF can be connected to this pin. 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages (pins 4 and 2 externally connected to ground) 
Output voltage (pin 5) 

Supply voltage (pin 9) 

Supply voltage output stage (pin 6) 

Input voltage (pins 1 and 3) 


Currents 
Repetitive peak output current (pin 5) 
Non-repetitive peak output current (pin 5) 


Repetitive peak flyback generator 
output current (pin 8) 


Non-repetitive peak flyback generator 
output current (pin 8) 


Temperatures 

Storage temperature range 

Operating ambient temperature range 
Operating junction temperature range 


CHARACTERISTICS 


V5-4 
V9.4 = Vp 
V6-4 


V 1-2; V3-2 


+ I5RM 
+ I5Ssm 


ISRM 


ISSM 


max 55 
max 50 
max 55 
max Vp 
max 0,75 
max 1,5 
—0,75 

max. 4 0,85 
—1,5 

max. +16 
—65 to + 150 
—25to +65 
—25 to + 150 


A* 


A 
A 


Tamb = 25 OC; Vp = 26 V; pins 4 and 2 externally connected to ground; unless otherwise specified. 


Output current (peak-to-peak value) 
Flyback generator output current 


Flyback generator output current 


Output voltages 
Peak voltage during flyback 


Saturation voltage to supply at —I5 = 1A 
Saturation voltage to ground at 15 =1A 
Saturation voltage to supply at —I5, =0,75 A 


Saturation voltage to ground at I5 =0,75 A 


* Non-repetitive duty factor maximum 3,3%. 
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I5(p-p) 


—lg 


typ. 
a 


typ. 
< 


typ. 


1,2 
1,5 


0,7 
0,85 
0,6 
0,75 


55 


2,0 
3,0 


2,5 
3,0 


2,2 
2,7 


2,2 
2,/ 


, 


bP> r>rYP Sy 


<<. Fe 


Vertical deflection circuit 


Supply 
Supply voltage 


Supply voltage output stage 


Supply current (no load and no quiescent current) 


Quiescent current (see Fig. 2) 


Variation of quiescent current with temperature 


Flyback generator 


Saturation voltage at -Ig =1,1A 
Saturation voltage at Ig =1A 
Saturation voltage at lg = 0,85 A 


Saturation voltage at 1g = 0,75 A 


Flyback generator active if: 


Leakage current 


Input current fort+I5=1A 


Input voltage during scan 


Input current during scan 
Input voltage during scan 


Input voltage during flyback 


Voltage at pin 7 


Load current of pin 7 


Unloaded voltage at pin 7 during flyback 


Junction temperature of 
switching on the thermal protection 


Thermal resistance from junction to mounting base 


Power dissipation 


Open loop gain at 1 KHz; Rigag = 1 kQ2 
Frequency response (—3 dB); Rigag = 1 kX2 


Rth j-mb 
see Fig. 3 
Go 

f 


10 to 50 

a 55 
typ. 9 
< 12 
typ. 38 
25 to 52 

typ. —0,04 
typ. 1,6 
< 2,1 
typ. 2,0 
< 3,0 
typ. 1,4 
a 1,9 
typ. 2,3 
<< 2,8 
> 4 
typ. 5 
< 100 
typ. 230 
175 to 380 
typ. 1,9 
0,9 to 21 
0,01 to 2,5 
0,9 to Vp 

0 to 0,2 

typ. 6,1 
5,6 to 6,6 

< 2 
typ. 15 
typ. 175 
158 to 192 
typ. 3 
< 4 
typ. 36 
typ. 60 


TDA3651A 
TDA3651AQ 


mA/K 


K/W 


kHz 


* The maximum supply voltage should be chosen such that during flyback the voltage at pin 5 does 


not exceed 55 V. 
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Vertical deflection circuit 


APPLICATION INFORMATION 


TDA3651A 
TDAS651AQ 


The following application data are measured in a typical application as shown in Figs 4 and 5. 


Deflection current (including 6% overscan) 
peak-to-peak value 


Supply voltage 
Total supply current 
Peak output voltage during flyback 


Saturation voltage to supply 


Saturation voltage to ground 


Flyback time 


Total power dissipation in IC 


Operating ambient temperature 


: : 100 nF 
vertical drive 


(from pin 1 TDA2578A) 


vertical 
feedback 


(pin 2 1,8 nF 


TDA2578A) ] 
7 


+ 
== 4,7 LF 
i 8,2 kQQl 


100 2 
amplitude 


I5(p-p) typ. O87 A 
V9.4 typ. 26 V 
tot typ. 148 mA 
V5-4M < 50 V 
typ. 2,0 V 
V5-6sat < 25 V 
typ. 2,0 V 
V5-Asat x 25 V 
‘ typ. 0,95 ms 
fl i 1,2 ms 
Prot typ. 2,5 W 
Tamb < 65 OC 


TDA3651A 


5 


VERTICAL 
DEFLECTION 
COILS 
AT1236/20 


47.0) 


+ +26V 
(pin 3 
+ TDA2578A) 
4, 1500 pF 
(16V) 7Z86169.A 
ee we 


Fig. 4 Typical application circuit diagram of the TDA3651A (vertical output), when used in combina- 


tion with the TDA2578A (see Fig. 5). 


Note to deflection coils AT1236/20: L = 29 mH, R = 13,6 2; deflection current without overscan is 


0,82 A peak-to-peak and EHT voltage is 25 kV. 
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TDAS651A 
TDA3651AQ 
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horizontal 


flyback sandcastle pulse 
horizontal / \ | | 
+12V drive mute ae ae 
>0,2mA , a s8 te 
<4,0mA 


- Oy foadj. 

f, adj. (horizontal) vertical vertical 
( o. r feedback drive 
vertica . 

video + from ping 


TDA3651A pea 


Fig. 5 Typical application circuit diagram; for combination of the TDA2578A with the TDA3651A see 
Fig. 4. 


1 kQ 
+12V 
33 kQ to pin 1 uF 
+12V 18 + 
to pin 180 kQ 
TDA2578A 
140 «+l } | [47 ko 
TDA2578A geass, 
7 7286900 7286371 
Fig. 6 Circuit configuration at pin 14 for Fig. 7 Circuit configuration at pin 18 for 
phase adjustment. VCR mode. 


1 kQ resistor between pin 18 and + 12 V: 
without mute function. 

220 kQ. between pin 18 and ground: 
with mute function. 


September 1983 


TDA3652 
TDA3652Q 


VERTICAL DEFLECTION CIRCUIT 


GENERAL DESCRIPTION 


The TDA3652 is an integrated power output circuit for vertical deflection in systems with deflection 
currents up to 3 A peak to peak. 


Features 


@ Driver 

Output stage and protection circuits 
Flyback generator 

Voltage stabilizer 


QUICK REFERENCE DATA 


Supply voltage (pin 9) V9.4 = Vp 0to40 V 

Peak output voltage during flyback (pin 5) V5-4M < 55 V 

Output current (peak-to-peak value) I5(p-p) max. 3 A 

Operating junction temperature Tj max. 150 °C 

Thermal resistance from junction to mounting base Rth j-mb max. 4 K/W 
+ Vp 


VOLTAGE 
STABILIZER 
& 
CURRENT 
SOURCE 


+ 
FLYBACK 4 
GENERATOR 
\ 


deflection Perens 
Gaur Parade 
THERMAL ae ioe | fo, 
3 STAGE 
PROTECTION i 
} T 
input - d 


7287182 


‘f 


Fig. 1 Block diagram. 


PACKAGE OUTLINES 


TDA3652: 9Q-lead SIL; plastic (SOT-131B). 
TDA36520: 9-lead SIL bent to DIL; plastic (SOT-157B). 
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TDA3652Q 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Voltages (pins 4 and 2 externally connected to ground) 


Output voltage (pin 5) V5.4 Oto 55 V 
Supply voltage (pin 9) V9.4 = Vp Oto 40 V 
Supply voltage output stage (pin 6) V6-4 Oto 55 V 
Driver input voltage (pin 1) V4-2 Oto Vp V* 
Switching circuit input voltage (pin 3) V3.9 0to56 V 
Currents 
Repetitive peak output current (pin 5) *+I5pmM max. 15 A 
Non-repetitive peak output current (pin 5) + I5smM max. 3 A** 
Repetitive peak flyback generator output “415A 
current (pin 8) lIoRm max. | 16 A 
Non-repetitive peak flyback generator output 
current (pin 8) +lesy max. 3 A** 
Temperatures 
Storage temperature range T stg —65 to +150 °C 
Operating ambient temperature range Tamb —25 to +65 °C 
Operating junction temperature range Tj —25 to+150 OC 


* The maximum input voltage should not exceed the supply voltage (Vp at pin 9). In most applica- 
tions pin 1 is connected to pin 3; the maximum input voltage should then not exceed 5,6 V. 


** Non-repetitive duty factor maximum 3,3%. 
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TDA3652 
TDA3652Q 


Vertical deflection circuit 


CHARACTERISTICS 
Vp = 26 V; Tamb = 25 9C; pins 4 and 2 externally connected to ground; unless otherwise specified 


parameter 


Supply 
Supply voltage; pin 9 Vp 10 _ 40 V* 
Supply voltage output stage; pin 6 V6-4 — — 55 V* 
Supply current (no load and no quiescent 


current); pin 9 Ip ~- 9 12 mA | 
Quiescent current (see Fig. 2) l4 25 40 65 mA 
Variation of quiescent current with temperature Al4 — —0,04) — mA/K 
Output current 
Output current (pin 5) (peak-to-peak value) 15(p-p) = 2,5 3,0 A 
Output current flyback generator (pin 8) —lg — 1,35 1,6 A 
Output current flyback generator (pin 8) lg — 1,25 1,5 A 
Output voltage 
Peak voltage during flyback V5.4M — — 55 V 
Saturation voltage to supply 
Saturation voltage to ground 

atI5=1,5A V5-Asat — 2,5 3,0 V 
Saturation voltage to supply 

at--I5 =1A —V56sat — 2,2 2,7 V 
Saturation voltage to ground 

atI5=1A V5-Asat _ 2,2 2,7 V 
Flyback generator 
Saturation voltage 

at—Ig=1,6A V9-8sat — 1,6 2,1 V 
Saturation voltage | 

atlg=1,5A | V28.9sat — 2,5 3,0 V 
Saturation voltage 

at—Ig=1,1A V9-8sat — 1,4 1,9 V 
Saturation voltage 

atlg=1A V8-9sat — 2,3 2,8 V 
Flyback generator active if: V5-9 4 = V 
Leakage current at pin 8 —lg _ 5 100 yA 
Input current for I5 =4A 

at pin 1 (peak-to-peak value) 1 (p-p) 190 240 400 LA 
Input voltage during scan (pin 1) V4.2 13 2,0 3,5 V 
Input current during scan (pin 3) In 0,01 — 2,5 | mA 


* The maximum supply voltage should be chosen such that during flyback the voltage at pin 5 does 
not exceed 55 V. 
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TDA3652 
TDA3652Q 


CHARACTERISTICS (continued) 


 ceanathcenenca 


parameter symbol 


Flyback generator (continued) 
Input voltage during scan (pin 3) V3.9 
Input voltage during flyback (pin 3) V3.9 


General data 


Junction temperature of switching on 
the thermal protection Tj 


Thermal resistance from junction to 


mounting base Rth j-mb 
Total power dissipation : Prot see Fig. 3 
Open-loop gain at 1 kHz Go — 36 — 


Frequency response (—3 dB) 
at Ry = 1 kQ | f — 50 ~ 


80 : 7287183 7 7287184 
| “T | T 


infinite 
heatsin 
\ 


ESSeeee teste eee oceans ae 
no heatsink 


Fig. 2 Quiescent current (14) asa 
function of supply voltage (Vp). Fig. 3 Power derating curve. 
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Vertical deflection circuit 


TDA3652 
TDA3652Q 


APPLICATION INFORMATION 


The function is described against the corresponding pin number. 


1. Driver 


This is the input for the driver of the output stage. 
2. Negative supply (ground) 


3. Switching circuit 


This pin is normally connected externally to pin 1. !t is also possible to use this pin to drive the 
switching circuit for different applications. This switching circuit rapidly turns off the lower output 
stage at the end of scan and also allows for a quick start of the flyback generator. 


4. Output stage ground 


5 and 6. Output stage and protection circuits 


Pin 5 is the output pin and pin 6 is the output stage supply pin. The output stage is a class-B type with 
each transistor capable of delivering 1,5 A maximum. The “upper’’ output transistor is protected against 
short-circuit currents to ground. The base of the ‘‘lower’’ power transistor is connected to ground 

during flyback and so it is protected against too high flyback pulses which may occur during adjustments. 
In addition the output transistors are protected by a special layout of the internal circuit. The circuit 

is protected thermally against excessive dissipation by a circuit which operates at temperatures of 

175 °C upwards causing the output current to drop to a value such that the dissipation cannot increase. 


7. Voltage stabilizer 


The internal voltage stabilizer provides a stabilized supply voltage of 6 V for drive of the output stage, 
so the drive current is not influenced by the various voltages of different applications. 


8 and 9. Flyback generator 


Pin 8 ts the output pin of the flyback generator. Depending on the value of the external resistor at 
pin 8, the capacitor at pin 6 will be charged to a fixed level during the scan period. The maximum 
height of this level is equal to the supply voltage at pin 9 (Vp). When the flyback starts and the flyback 
pulse at pin 5 exceeds the supply voltage, the flyback generator is activated and then the supply voltage 
is connected in series (via pin 8) with the voltage across the capacitor. The voltage at the supply pin 
(pin 6) of the output stage will then be not more than twice the supply voltage. 
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VERTICAL DEFLECTION CIRCUIT 


GENERAL DESCRIPTION 


The TDA3653 is a vertical deflection output circuit for drive of various deflection systems with 


currents up to 1,5 A peak-to-peak. 


Features 


Driver 

Output stage 

Thermal protection and output stage protection 
Flyback generator 

Voltage stabilizer 

Guard circuit 


QUICK REFERENCE DATA 


Supply voltage range (pin 9) 

Peak output voltage during flyback (pin 5) 
Output current (peak-to-peak value) 
Operating junction temperature 


Thermal resistance from junction to mounting base 
(SOT-110B) 
(SOT-131B) 


VOLTAGE 
STABILIZER 
& 


GUARD 
CIRCUIT 


CURRENT 
SOURCE 


Ls | 


THERMAL 
PROTECTION 


PROTECTION 


PACKAGE OUTLINES 


TDA3653: 9-lead SIL; plastic (SOT-110B). 
TDA3653A: 9-lead SIL; plastic power (SOT-131B). 


FLYBACK i 
GENERATOR : 


deflection 


OUTPUT ; 
OUT 
STAGE a pee 


STAGE 


2 | 
DRIVER 
PEA] 


Fig. 1 Block diagram. 


Vp = V9.4 Oto 40 V 
V5-4M max. 60 V 
I5(p-p) max. 1,5 A 
Tj max. 150 OC 


Rthj-mb _ typ. 10 K/W 
Rthj-mb typ. 3,5 KW 


oil to 
oo feedback 


7287642 
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FUNCTIONAL DESCRIPTION 
Output stage and protection circuit 


Pin 5 is the output pin. The supply for the output stage is fed to pin 6 and the output stage ground is 
connected to pin 4. The output transistors of the class-B output stage can each deliver 0,75 A maximum. 
The maximum voltage for pin 5 and 6 is 60 V. 


The output power transistors are protected such that their operation remains within the SOAR area. 
This achieved by the co-operation of the thermal protection circuit, the current-voltage detector, the 
short-circuit protection and the special measures in the internal circuit layout. 


Driver and switching circuit 


Pin 7 is the input for the driver of the output stage. The signal at pin 1 is also applied to pin 3 which its 
the input of a switching circuit. When the flyback starts, this switching circuit rapidly turns off the 
lower output stage and so limits the turn-off dissipation. It also allows a quick start of the flyback 
generator. 


External connection of pin 1 to pin 3 allows for applications in which the pins are driven separately. 


Flyback generator 


During scan the capacitor at pin 6 is charged to a maximum voltage, which is dependent on the value 
of the resistor at pin 8. During normal operation the voltage at pin 8 may not be lower than 2,2 V. 


When the flyback starts and the voltage at the output pin (pin 5) exceeds the supply voltage (pin 9), 
the flyback generator is activated. Then Vp = 2 V is connected in series (via pin 8) with the voltage 
across the capacitor. 


The voltage at the supply pin (pin 6) of the output stage will then be maximum 2Vp—2 V. Lower 
voltages can be obtained, determined by the value of the resistor at pin 8. 


Guard circuit 


When there is no deflection current and the flyback generator is not activated, the voltage at pin 8 
reduces to less than 2 V. The guard circuit will then produce a d.c. voltage at pin 7, which can be used 
to blank the picture tube and thus prevent screen damage. 


Voltage stabilizer 


The internal voltage stabilizer provides a stabilized supply of 6 V to drive the output stage, which 
prevents the drive current of the output stage being affected by supply voltage variations. 
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Vertical deflection circuit 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134); pins 4 and 2 externally 


connected to ground. 


Supply voltage (pin 9) Vp =V9.4 max. 40 V 
Supply voltage output stage (pin 6) V6-4 max. 60 V 
Output voltage (pin 5) V5-4 max. 60 V 
Input voltage (pins 1 and 3) V1-3-2 max. Vp V 
External voltage at pin 7 V7.2 max. 56 V 
Peak output current (pin 5) 
repetitive +l5pu max. 0,75 A 
non-repetitive + I5sm max. 1,5 A* 
Peak output current (pin 8) 
repetitive ISRM —0,85 to +0,75 A 
non-repetitive + leon max. 1,5 A* 
Total power dissipation Prot see Fig. 2 
Storage temperature range Tstg —65 to + 150 OC 
Operating ambient temperature range Tamb see Fig. 2 
Operating junction temperature range Tj —25 to + 150 °C 


7Z88387.1 


SECERCC 
BNE 
7 “N 
PERS 


“+ OG} 


150 


Fig. 2 Power derating curves (for SOT-110B). 


* Non-repetitive duty factor maximum 3,3%. 


7287643 


Fig. 3 Quiescent current lq as a 
function of supply voltage Vp. 
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CHARACTERISTICS 


Vp = Vgo.4 = 26 V; Tamb = 25 ©C; pins 2 and 4 externally connected to ground; unless otherwise 
specified 


symbol min. typ. max. | unit 


parameter 


ete, Fh ee Sl ane 
Supply | | | | 
H ‘ 
Supply voltage; pin 9 (note 1) Vp = V9.4 | 10 | — | 40 3V | 
Supply voltage; pin 6 (note 1) V6-4 — | — | 60 | V | 
Supply current; pin 9 (note 2) : Ip = lg = ! 10 | 20 : mA | 
| Quiescent current; pin 4 (see Fig. 3) | l4 | 6 | 25 40 | mA 
| | | ! | ! 
| Variation of quiescent current with temperature | Alg | _ _ —0,04 = | mA/K 
| | ! : | | 
Output current | | | | | 
Output current (pin5) | | | | | | 
(peak-to-peak value) | 15(p-p) ie | 1,2 (1,5 (A | 
; Output current flyback generator (pin 8) | —Ig ~ | 0,7 | 0,85 A | 
| Output current flyback generator (pin 8) | lg — | 0,6 ! 0,75 | A | 
| Output voltage | | | | | | 
Peak voltage during flyback ! V5-4M _ = | 60 : V ! 
Saturation voltage to supply | : | | ! | 
at —I5 =0,75 A V6-5sat | — 2,5 (3,0 [Vv : 
atl5  =0,75A (note 3) | V5-6sat Pe 25 (3,0 6V | 
| at—I5 =0,6A V6-5sat_ | — 122 427 3¥ ! 
atl5 = 0,6 A (note 3) V5-6sat | — 2,3 (28 6V 
Saturation voltage to ground | | | | | 
atl =0,75A | V5-4sat | — 20° § 28 Vv 
atl5 =0,6A | V5-Asat | = 1,7 a2 iV 
| po 
Flyback generator | | : | : | 
| 
Saturation voltage | : | | | 
| at -lg =0,85A | Vo-8sat | — 1,6 2,1 Vv ! 
| atlg = 0,75 A (note 3) | V8-Qsat : — 2,3 (28 [Vv 
at —Ig =0,7A /V9-8sat | — ; 1,4 | 1,9 | V | 
| atlg =0,6 A (note 3) | V8-9sat | _ | 2,2 12,7 6V | 
| Flyback generator active if: | V5-9 \4 ve i- iV 
Leakage current at pin 8 | —lg | — | 5 | 100 | pA | 
Input current (pin 1) | | | | | 
at I5(p-p) = 1,5A l4 |- = ! 1,3 le | 
| Input voltage during scan (pin 1) | V4-2 foe | — | 3,2 1V ! 
| Input voltage during scan (pin 3) | | | | | | 
pins 1 and 3 not connected V2. 10,9 = iV V | 
| ce saan ee ee = 
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Vertical deflection circuit 


| pa rameter 
ee eens —_ — wend akin ieee eae ited) Lak a a ee a, ae ese eee 


| 


| Frequency response (—3 dB) (note 7) 


Input current during scan (pin 3) 
pins 1 and 3 not connected 


Input current during scan (pin 3) 
pins 1 and 3 connected 


Input resistance (pin 3) 
Input voltage during flyback (pin 1) 
Input voltage during flyback (pin 3) 


Guard circuit 


Output voltage; pin 7 (note 4) 
loaded with 100 kQ2 
loaded withO0,5 mA 


Internal series resistance of pin 7 


Guard circuit active if 
Vg_9 is lower than (note 6) 


General data 


Thermal protection becomes active if 
junction temperature exceeds 


Thermal resistance junction to mounting base 


Open loop gain at 1 kHz (note 5) 


Notes to the characteristics 


Ts 


N OO oO BR W ND 


V7-2 44 50 15,6 
V7-2 3,5 4,4 / 5,1 
Ri7 0,9 1,2 1,5 
| 
V2.9 — | _ 1 2,0 
| Tj 158 175 | 192 
Rthj-mb | — 10 / 12 


TDA3653 


kKQ 


oC 
| K/W | 


an 


The maximum supply voltage should be chosen such that during flyback the voltage at pin 5 does 


not exceed 60 V. 


. Duty factor maximum 3,3%. 
. Guard circuit is active. 


- Road = 8 82; Noad(rms) = 125 mA. 


. These values are obtained (pin 9) at no load and no quiescent current. 


. During normal operation the voltage Vg.9 may not be lower than 2,2 V. 
. With 220 pF between pins 1 and 5. 


TDA3653A 
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APPLICATION INFORMATION 


TDA3653 


VERTICAL 


100 nF DEFLECTION 
vertical drive COILS 
(from pin 1 TDA2578A) AT1236/20 4: 
4,7 al | 
A 10 kQ 
+ +26V 
vertical 12 kQ (pin 3 
feedback fe TDA2578A) 
+ +1 1500 uF 
(pin 2 1,8 nF — 47 uF => 15004 
TDA2578A) ‘ (16V) 
ij fl 8,2 kQ 7287641 
G 1002 1,22 
amplitude 


‘7 ‘7 


Fig. 4 Typical application circuit diagram of the TDA3653 (vertical output), when 
used in combination with the TDA2578A (see Fig. 5). 


Note to deflection coils AT1236/20: L = 29 mH, R = 13,6 2; deflection current 
without overscan is 0,82 A peak-to-peak and e.h.t. voltage is 25 kV. 
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Vertical deflection circuit 


horizontal 
flyback sandcastle pulse 
horizontal / \ | | 
+12V drive mute ae oe 
>0,2mA Sr L 
<4,0mA 


i U fy adj. 
fy adj. (horizontal) vertical vertical 
; feedback drive 
(vertical) , 
video + from pin 9 


TDA3653 7287640 


Fig. 5 Typical application circuit diagram; for combination of the TDA2578A with ° 
the TDA3653 (see Fig. 4). | 
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VERTICAL DEFLECTION OUTPUT CIRCUIT 


GENERAL DESCRIPTION 


The TDA3654 is a full performance vertical deflection output circuit in a 9-lead in line encapsulation. 
The circuit is intended for direct drive of the deflection coils and it can be used for a wide range of 
90° and 110° deflection systems. 

The TDA3654 is provided with a guard circuit which blanks the picture tube screen in case of absence 
of the deflection current. 


Features 

@ Direct drive to the deflection coils 
@ 90° and 110° deflection system 

@ Internal blanking guard circuit 

@ Internal voltage stabilizer 


QUICK REFERENCE DATA 


Output voltage V5.2 max. 60 


V 
Output current (peak-to-peak) 15(p-p) max. 3 A 
Supply voltage V9.9 max. 40 V 
Guard circuit output voltage V7-2 max. 5,6 V 
Operating ambient temperature range Tamb —25 to +60 °C 
Storage temperature | Tstg —65 to+ 150 °C 


THERMAL RESISTANCE 
From junction to mounting base Rth j-mb = 3,5 to 4 KW. 


PACKAGE OUTLINES 


TDA3654 : 9-lead SIL; plastic power (SOT-131B). 
TDA36540 : 9-lead SIL bent to DIL; plastic power (SOT-157B). | 
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YH 
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VOLTAGE 
STABILIZER 
& 


FLYBACK 
GENERATOR 


GUARD TDA3654 


CIRCUIT 


CURRENT 
SOURCE 


deflection 
coil to 


teen | 2 feedback 
STAGE 7 L ral 


—t 


AND 
SOAR 
DRIVER PROTECTION i 
AND 
inputs) | SWITCHING 
CIRCUIT | : 


7287954 


Fig. 1 Block diagram. 
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Vertical deflection output circuit 


FUNCTIONAL DESCRIPTION 
Output stage and protection circuits 


The output stage consists of two Darlington configurations in class B arrangement. 

Each output transistor can deliver 1,5 A maximum and the VcEg is 60 V. 

Protection of the output stage is such that the operation of the transistors remains well within the 
SOAR area in all circumstances at the output pin, (pin 5). This is obtained by the cooperation of the 
thermal protection circuit, the current-voltage detector and the short circuit protection. 

Special measures in the internal circuit layout give the output transistors extra solidity, this is 
illustrated in Fig. 5 where typical SOAR curves of the lower output transistor are given. The same 
curves also apply for the upper output device. The supply for the output stage is fed to ee 6 and the 
output stage ground is connected to pin 4. 


Driver and switching circuit 


Pin 1 is the input for the driver of the output stage. The signal at pin 1 is also applied to pin 3 which 

is the input of a switching circuit, (pin 1 and 3 are externally connected). 

This switching circuit rapidly turns off the lower output stage when the flyback starts and it, therefore, 
allows a quick start of the flyback generator. The maximum required input signal for the maximum 
output current peak-to-peak value of 3 A is only 3 V, the sum of the currents in pins 1 and 3 is then 
maximum 1 mA. 


Flyback generator 


During scan, the capacitor between pins 6 and 8 is charged to a level which is dependent on the value 
of the resistor at pin 8 (see Fig. 1). 

When the flyback starts and the voltage at the output pin (pin 5) exceeds the supply voltage, the 
flyback generator is activated. 

The supply voltage is then connected in series, via pin 8, with the voltage across the capacitor during 
the flyback period. 

This implies that during scan the supply voltage can be reduced to the fequired scan voltage plus 
saturation voltage of the output transistors. 

The amplitude of the flyback voltage can be chosen by changing the value of the external resistor 

at pin 8. 

It should be noted that the application is chosen such that the lowest voltage at pin 8 is > 1,5 V, 
during normal operation. 


Guard circuit 


When there is no deflection current, for any reason, the voltage at pin 8 becomes less than 1 V, the 
guard circuit will produce a d.c. voltage at pin 7. This voltage can be used to blank the picture tube, 
so that the screen will not burn in. 


Voltage stabilizer 


The internal voltage stabilizer provides a stabilized supply of 6 V to drive the output stage, so the 
drive current is not affected by supply voltage variations. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134). 
Pins 2 and 4 are externally connected to ground. 


Voltages 

Output voltage V5-4 Oto60 V 
Supply voltage V9.4 0 to 40 V 
Supply voltage output stage V6-4 0 to 60 V 
Input voltage V4-2 OtoVg4 V 
Input voltage switching circuit V2.9 OtoVo.4 V 
External voltage at pin 7 V7-2 Oto56 V 
Currents 

Repetitive peak output current + IS5RM max. 15 A 
Non-repetitive peak output current (note 1) + I5smM max. 3 A 
Repetitive peak output current 

of flyback generator lIoRM max. ie Ff 
Non-repetitive peak output current 

of flyback generator (note 1) + leon max. 3 A 
Temperatures 

Storage temperature range T stg —65 to+ 150 °C 
Operating ambient temperature range (see Fig. 3) Tamb —25 to + 60 OC 
Operating junction temperature range qj —25 to+ 150 °C 
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Vertical deflection output circuit 


CHARACTERISTICS 


Tamb = 25 °C, supply voltage (V9.4) = 26 V; unless otherwise stated; pin 1 externally connected to pin 3. 
Pins 2 and 4 externally connected to ground. 


Supply 
Supply voltage, pin 9 (note 2) 


| Supply voltage output stage V6-4 — ~ 60 V 
| Supply current, pins 
6 and 9 (note 3) Igtlg 35 55 85 mA 
Quiescent current (note 4) l4 25 40 65 mA 
Variation of quiescent current 
with temperature TC — —0,04 —_ mA/K 
Output current 
Output current, pin 5 
(peak-to-peak) I5(p-p) — 2,5 3 A 
Output current flyback 
generator, pin 8 + I8(p p) — 1,25 1,5 A 
—18(p-p) — 1,35 1,6 A 
Output voltage 
Peak voltage during flyback V5.4 ~ — 60 V 
Saturation voltage to supply 
atI5=—1,5A V6-5(sat) 7 2,5 3,2 V 
at I5 = 1,5 A (note 5) V5-6(sat) 2,9 3,2 V 
atI5 =—1,2A V6-5(sat) 2,2 2,/ V 
at I5 = 1,2 A (note 5) V5-6(sat) 2,3 2,8 V 
Saturation voltage to ground 
atI5=1,2A V5-4(sat) — 2,2 2,/ V 
! atI5=1,5A V5-A(sat) — 2,5 3,2 V 
Flyback generator 
Saturation voltage 
atlg=—1,6A V9-8(sat) = 1,6 2,1 V 
at Ig = 1,5 A (note 5) V8-9(sat) v 2,3 3 V 
atIg=—1,3A V9-8(sat) es 1,4 1,9 V 
at lg = 1,2 A (note 5) V8-9(sat) — 2,2 24 V 
Leakage current at pin 8 —lg — 5 100 LA 
Flyback generator active if: V5-9 4 — _ V 
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CHARACTERISTICS (continued) 


parameter symbol min. typ. 


Input 


Input current, pin 1, 
forI5=1,5A 


| Input voltage during scan, pin 1 


Input current, pin 3, 
during scan (note 6) 


Input voltage, pin 3, 
during scan (note 6) 


Input voltage, pin 1, 
during flyback 


Input voltage, pin 3, 
during flyback 


Guard circuit 


Output voltage, pin 7 
Ry = 100 kQ (note 9) 


Output voltage, pin 7 at 
I, =0,5 mA (note 9) 
Internal series resistance 


of pin 7 0,95 1,35 1,7 kQ 


Guard circuit activates 
(note 7) 


General data 


Thermal protection activation 


range 158 175 192 oC 


Thermal resistance 
es 3,5 4 K/W 
— see Fig. 3 


From junction to mounting base 
Power dissipation 


Open loop gain at 
1 kHz; (note 8) 


Frequency response, 
—3 dB; (note 10) 
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Vertical deflection output circuit 


Notes to the characteristics 
1. Non-repetitive duty factor 3,3%. 


2. The maximum supply voltage should be chosen so that during flyback the voltage at pin 5 does 
not exceed 60 V. 


When V5.q is 13 V and no load at pin 5. 
See Fig. 4. 
Duty cycle, d = 5% or d = 0,05. 


During normal operation the voltage Vg.9 may not be lower than 1,5 V. 
Ry =8 QQ; 1, = 125 mA (r.m.s.). 


3 
4 
5 
6. When pin 3 is driven separately from pin 1. 
7 
8 
9. If guard circuit is active. 

1 


O. With a 22 pF capacitor between pins 1 and 5. 


TDA3654 


VERTICAL 


DEFLECTION 


vertical drive RQ 
(from pin 1 TDA2578A) 4702 i 


COILS 


+26V 


vertical feedback i R10 


(pin2 TDA2578A) ie n 620 2 
R8 a7 = C2 R1 — Ci 
R5 
R4 
amplitude ipod E 
7 7 7287955 


Fig. 2 Application diagram. 
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7297137 


Oo _ 50 «65 100 TL (°c) 150 
Vp=Vg—4 (V) 
Fig. 3 Power derating curve. Fig. 4 Quiescent current as a function 
of the supply voltage. 

— 7 7292974 
peak ee ee ee ae 
fa ers at ett 
eae (AS ort or ut 

_temperature spat Te Leal Core 
150 °C eal SSN NA, |! 
150 °C aa HRA \\ II 
ae ie 1 Se A ANNGANT 

~~ 150 °C a eS ae SAS NA 
150 OC 05 EER 
150 °C : aa eee Pal ate ATE i 
o mm ee ME Tele NON 
aoe | BNI i 
180 °C i ' 
BNR Cam pot gag eae ag 2 yey No iy ge eee Eee 0, 1 : 
1 10 100 
Vce=V5—4 (V) 
— se] t tgs | t 
p pris 
er Li 
7292975 


Fig. 5 Typical SOAR of lower output transistor. 
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SECAM IDENTIFICATION CIRCUIT 


GENERAL DESCRIPTION 
The TDA3724 is a monolithic integrated circuit for SECAM identification in PAL/SECAM (B,G) 
video tape recorders. 


QUICK REFERENCE DATA 


Supply voltage (pin 10) Vp= V10-8 typ. 10 V 
Supply current (pin 10) IP=1l10 typ. 16 mA 
Identification inputs V3-8 (p-p) min. 0,22 V 
Identification inputs V4-8 (p-p) min. 0,22 V 
Identification output current 4 min. 3 mA 


SECAM 22 pF 


chrominance —{}- 
signal | 
Tt : 


TDA3724 


DISCRIMI- 
NATOR 


H/2 
FLIP-FLOP 


Hie 
SWITCH 


SCHMITT 
TRIGGER 


OUTPUT 
STAGE 


7280570 


Fig. 1 Block diagram. 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102KE). 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage Vp =V10-8 max. 13,2 V 
Voltage range at pins 3,4,18 Vn-8 Oto Vp V 
Voltage range at pin 2 V2-8 Vp to Vp V 
Current at pin 1 —l4 5 mA 
Storage temperature range T stg —25 to +150 OC 
Operating ambient temperature range Tamb | Oto 70 OC 


CHARACTERISTICS 


Vp = 10 V; Tamb = 25 OC; measured in Fig. 1; unless otherwise specified. 


Supply at pin 10 


Supply voltage Vp=V10-8 9,6 10 
Supply current at Vp = 10 V 10 — 16 
Supply current at Vp = 13,2 V 110 _ _ 
Output voltage at pin 1 (open collector 

of pnp transistor) at SECAM mode V1-8 93 — 
Output current pin 1 at SECAM mode —l4 3 — 
Output current pin 1 at NOT SECAM | 

mode —l4 — -~ 
Charge capacitor for ident. integration C2.8 100 _ 
Identification inputs pin 3,4 

input voltage V3, 4-8 (p-p)| 0,22 — 

input resistance R3 4-8 14 _ 


Sandcastle input pin 18 
input voltage for active discriminating 
stage V18-8 6,0 = 
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SECAM (L) CHROMINANCE PROCESSOR 
FOR VIDEO RECORDERS 


GENERAL DESCRIPTION 


The TDA3725 is a monolithic integrated circuit for chrominance processing in SECAM (L) video 
recorders. 


Features 


@ SECAM identification with output stage of SECAM/NOT SECAM identification 

@ Input to force recording or playback mode 

@ A.G.C. amplifier and soft limiting amplifier for SECAM chrominance inputs 

@ Divide by 4 of the chrominance frequencies for recording mode 

@ Rectifier and multiplier to generate 4 times SECAM chrominance frequencies at playback mode 
with external filtering 

@ Output for monitoring 


QUICK REFERENCE DATA 


parameter symbol min. typ. max. unit 
Supply voltage (pin 10) Vp=V10-8 ~ 10 _ V 
Supply current (pin 10) | In ='13 — 38 — mA 
Chroma input signal (record) V11-8(p-p) 25 — — mV 
Chroma input signal (playback) V9-8(p-p) 25 — — mV 
Identification inputs V3-8(p-p) 0,22 — 1 V 
Identification inputs V4-8(p-p) 0,22 — 1 V 
Identification output current 14 3 _ = mA 
Monitor output V14-8(p-p) — 06 = V 
Suppression of 2,2 MHz 014 — 35 — dB 
Suppression of 8,8 MHz a14 — 10 — dB 
Recording output (a.c.) V16-8(p-p) _ 3 — V 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102KE). 
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SECAM 
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-FLOP TRIGGER STAGE 
220kQ EEIE-FLO BAND- 
) 100 PASS 
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ie RECTIFIER 
e oe 14 DELAY BELL 
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i 
= raph bestos 7 7Z80571.1 
S =SECAM ] PASS + Ao 
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Fig. 1 Block diagram. 


GcLEVOL 


SECAM (L) chrominance processor for video recorders TDA3725 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


parameter symbol min. typ. max. unit 
Supply voltage pin 10 Vp = V10-8 — — 13,2 V 
Voltage range at pins 3,4,5,6, 

7,9,11,15,18 to pin 8 (ground) Vn-8 0 — Vp V 
Voltage range at pin 2 to pin 8 V2.8 *V p — Vp V 
Currents at pins 1,12,13,14,16,17 —In — - 5 mA 
Storage temperature range T stg —25 — + 150 oC 


Operating ambient temperature range 
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CHARACTERISTICS 


Vp = 10 V; Tamb = 25 °; measured in Fig. 1, unless otherwise specified 


parameter symbol min. typ. max. unit 
Supply (pin 10) 
Supply voltage Vp = V10-8 9,6 10 13,2 V 
Supply current at Vp = 10 V lio —_ 38 50 mA 
Supply current at Vp = 13,2 V l10 — — 66 mA 
Input switch and a.g.c. 
Input signal at record mode V11-8(p-p) 25 — 500 mV 
Input signal at playback mode V9-8(p-p) 25 = 150 mV 
Output signal (rectified) pin 12 (2,2 MHz) V12-8(p-p) — 300 — mV 
d.c. level V12-8 5,0 5,5 — V 
Suppression of 1,1 MHz 049 30 32 — dB 
Suppression of 3,3 MHz a4? 40 42 — dB 
Suppression of 4,4 MHz a1? 10 14 — dB 
Output resistance R12-8 — | VT/I¢ —_ 22 
Mixer and limiter 
Input resistance pin 15 R15-8 0,5 a = M&2 
Output signal pin 14 (4,4 MHz) V 14-8(p-p) 0,3 0,4 — V 
d.c. level V14-8 5,0 5,5 — V 
Suppression of 2,2 MHz and 6,6 MHz a14 30 35 — dB 
Suppression of 8,8 MHz A414 12 14 — dB 
Output resistance R14-8 — | Vr/I¢e ~ Q 
Output signal pin 17 (4,4 MHz) V17-8(p-p) 0,3 0,4 -- V 
d.c. level V1 7-8(p-p) 6,0 6,5 — V 
Output resistance R17-8 — | Vt/lI¢e -- Q 
Divider and limiter 
Output signal pin 16 V16-8(p-p) 2,5 3 — V 
d.c. level V16-8 30 4 = V 
Output resistance R16-8 — | VT/I¢e — Q 
Input for playback/record switching 
Input voltage record V6-8 0 _ 5 V 
Input voltage playback V6-8 7 — Vp V 
Identification 
Output voltage pin 1 (open collector of 

onp transistor) in SECAM mode V1-8 9,3 - — V 
Output current pin 1 in SECAM mode —14 3 _ — mA 
Output current pin 1 in NOT SECAM mode —|4 _ — 1 LA 
Charge capacitor for ident integration C2.8 100 —_ 1000 nF 
Threshold colour forced on V2.8 8 — Vp V 
Threshold killer forced on V2.8 5,8 _ 6,2 V 
Identification input voltage pin 3 V3-8(p-p) 0,22 = 1 V 
Identification input voltage pin 4 V4-8(p-p) 0,22 a 1 V 
Input resistance pins 3,4 R3 4-8 14 18 22 kQ 
Sandcastle input pin 18 
Input voltage for inactive discriminating stage V18-8 0 _ 48 V 
Input voltage for active discriminating stage V18-8 6 — Vp V 
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FREQUENCY DEMODULATOR AND DROP OUT COMPENSATOR 
FOR VIDEO RECORDERS 


GENERAL DESCRIPTION 


The TDA3730 is a monolithic integrated circuit for luminance processing in the playback path of video 
recorders. The device incorporates two signal channels, one for the main signal and one for the drop 
out signal. 


Features 


FM preamplifier 

Limiter in main and drop out channel 

Demodulator in main and drop out channel 

Drop out detector with Schmitt-trigger 

Electronic switches for FM and video signal controlled by drop out detector 
Linear and dynamic video de-emphasis 

D.C. reference stabilizer 


QUICK REFERENCE DATA 


Supply voltage (pin 7 and pin 23) Vp=V7_ 23-5, 25. typ. 10 V 
Supply current (pin 7 + pin 23) Ip=I7 +193 typ. 40 mA 


FM input signal (pin 17) 

(peak-to-peak value) V17-25(p-p) typ. 100 mV 
Video output signal (pin 26) 

(peak-to-peak value) V26-5(p-p) typ. 2V 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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Frequency demodulator and drop out compensator TDA3730 
for video recorders 


RATINGS 
‘Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pins 7 and 23) Vp =V7 23-525 max. t3,2-V 


Voltage range at pins 1, 2, 3, 4, 5, 6, 
10, 11, 12, 15, 16, 17, 18, 19, 20, 24, 26 


to pin 5 and 25 (ground) Vn-5,25 Oto Vp V 
Voltage at pins 8, 9, 13, 14, 21, 22 

to pin 5 and 25 (ground) Vn-5 25 max. Vp V 
Voltage at pins 27, 28 

to pin 5 and 25 (ground) Vn-5,25 min, OV 
Currents 

at pins 8, 9, 13, 14, 21, 22 =li4 max. 3 mA 

at pins 27 and 28 In max. 3 mA 
Total power dissipation Prot max. 1,4 W 
Storage temperature range T stg —25 to+ 150 °C 
Operating ambient temperature range Tamb Oto+70 °C 

7287372 
0 


(mA) 


0 4 £ (MHz) 8 


Fig. 2 Steepness of the main and drop out demodulator. 
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CHARACTERISTICS 
Vp =V7_ 23-5, 25 = 10 V; Tamb = 25 °C; measured in test circuit Fig. 3; unless otherwise specified 


Supply (pin 7 and pin 23) 


Supply voltage Vp = V7_ 23-5, 25| 9,6 10 13,2 

Supply current 23 | —- 
17 — 

FM amplifier 

Input voltage (pin 17) 

(peak-to-peak value) V 17-25 (p-p) 100 = 
Input resistance R17-25 = = 
Gain Gy 20 — 
Bandwidth (Rg < 50 22) B 12 ~- 
Output signal amplitude (pin 16) 

(peak-to-peak value) V 16-25 (p-p) _ 1,3 
Main limiter amplifier (pin 19) 

FM input signal 

(peak-to-peak value) V 19-25(p-p) 0,5 1 
Input resistance R19-25 600 - 
Start of limiting (referred to pin 11) 

(peak-to-peak value) V 19-25(p-p) — 2,5 
Drop out limiter amplifier (pin 10) 

FM input signal 

(peak-to-peak value) V 10-5(p-p) ~ 0,8 
Input resistance R10-5 1 - 
Start of limiting (referred to pin 11) 

(peak-to-peak value) | V10-5(p-p) — 80 
Main and drop out demodulators 
Range of output voltages (pin 6 and pin 24) 

(peak-to-peak value) V6, 24-5, 25(p-p) _ 3,5 
Linearity (bandwidth = 1 to 6 MHz) i +5 
Steepness (see Fig. 2) S 0,25 — 
FM switch (pin 11) 

Output amplitude 

(peak-to-peak value) V11-5(p-p) 0,5 — 

D.C. output voltage | V41-5 8,4 se 
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Frequency demodulator and drop out compensator 
for video recorders 


TDA3730 


parameter 


Video switch (pin 4) 


Input voltage (pin 2 and pin 3) 
(peak-to-peak value) 


Input resistance (open base) 
Voltage gain 


D.C. output voltage 
at V2 356° 95V 


De-emphasis amplifier (linear) 


Video output signal (pin 28) 
(peak-to-peak value) 


Gain-bandwidth product 
D.C. output voltage 


Dynamic de-emphasis 


Output signal (pin 26) 
(peak-to-peak value) 
at V28-5(p-p) = 1V;f=1 MHz sine 


D.C. output voltage 


Output current (emitter follower) 


Drop out detector and Schmitt-trigger 


Input voltage for lower drop out threshold 
(pin 15) (peak-to-peak value) 


Hysteresis of the Schmitt-trigger 
Input resistance 

D.C. output voltage without drop out 
D.C. output voltage with drop out 


OR-gate (internal) 


Switching voltage threshold (pin 12) 
for signal flow from pin 2 to pin 4 


for signal flow from pin 3 to pin 4 


symbol 


V2, 3-5(p-p) 

R2, 3-5 

Gy 

V4-5 

V28-5(p-p) =: Se ¥ 
G.B. 30 = = MHz 
V8.5 = 4.8 ee V 
V26-5(p-p) — 632 — mV 
V26-5 — 3,4 _ V 
—l9g ™ = 5 mA 


V 15-5(p-p) = 110 as mV 
V/V — 1,5 — dB 
R415-5 1,4 — — kQ2 
V12-5 _ ~~ 2 V 
V12-5 5 — — V 
V12-5 _ — 132 V 
V12-5 3 = V 
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Fig. 3 Application diagram; also used as test circuit. 


This data sheet contains advance information and TDA3740 


specifications are subject to change without notice. 


VIDEO PROCESSOR AND FREQUENCY MODULATOR 
FOR VIDEO RECORDERS 


GENERAL DESCRIPTION 


The TDA3740 is a monolithic integrated circuit for video signal processing and frequency modulation 
in video recorders. 


Features 


Video controlled amplifier with clamping stage 

Fast and slow white amplitude detector 

Sync amplitude detector 

Black and white clip 

Insertion of sync and composite video signals 

Adder stage for composite video and chrominance signals 

Two-stage amplification for the composite video signal with dynamic (adjustable) and linear 
pre-emphasis 

White clip with external determination of clipping level 

Voltage controlled oscillator (frequency modulator) 

Blanking stage for the voltage controlled oscillator and limiter amplifier 
Reference voltage source 


QUICK REFERENCE DATA 


Supply voltage (pin 18, 28) Vp=V18 28-27 typ. 10 V 
Supply current (pin 18, 28) (record mode) Ip=118 28 typ. 58 mA 
Supply current (pin 18) (playback mode) Ip=118 typ. 28 mA 
Composite video input signal 

(peak-to-peak value) V 3-27 (p-p) typ. 350 mV 
Composite colour video output signal 

(peak-to-peak value) V7-27(p-p) typ. 2V 
Chrominance input signal | 

(peak-to-peak value) V9-27(p-p) typ. 240 mV 
Output current (pin 22, 23) 192, 23 typ. 8,5 mA 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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Fig. 1 Block diagram. 


Video processor and frequency modulator for video recorders TD A3740 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 18, 28) Vp=V18 28-27. max. 13,2 V 


With pin 27 connected to ground and pin 18 and 28 to supply voltage (Vp) all voltages between 0 and 
Vp are allowed. 


Total power dissipation Ptot max. 1,4 W 
Storage temperature range Tstg —25 to +150 OC 
Operating ambient temperature range Tamb Oto+70 °C 


CHARACTERISTICS 
Vp = V18-28 = 10 V; Tamb = 25 OC; measured in test circuit Fig. 2; unless otherwise specified 


parameter symbol max. unit 
Supply (pin 18, 28) 
Supply voltage Vp= V 18, 28-27 1332 V 
Supply current 
at record (FM kill inactive) Ip=118 28 — mA 
a at playback Ip = 128 —~ mA 
-~ 
a Controlled amplifier 
- Composite video input signal 
s (peak-to-peak value) V3-27(p-p) 0,62 V 
O Video signal control range 
AT (referred to 0,35 V input signal 
ef at pin 3) 3-27 — dB 
a Input resistance R3.97 13 KQ 
Input capacitance C3-27 10 pF 
Composite colour video output signal 
(peak-to-peak value) V7-27(p-p) 2,1 Vv 
Frequency response (0 to 3 MHz) Q7-3 0,5 dB 
Sync recovering and insertion of composite 
video signal 
Threshold voltage for sync recovering V6-27 4,0 V 
Input resistance R6-27 — kQ 
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TDA3740 


parameter 


Insertion of composite video signal 
insertion inactive 


video + chroma mute 

insertion black level 

insertion white level (90% CVBS) 
Input resistance 
Gain 
Frequency response (0 to 5 MHz) 


Signal suppression pin 7 at mute 


Ciamping control 


Duration of clamping pulse (note 1) 
with C9.97 = 100 nF; C4.97 = 2,2 nF 


| Max. leakage current of external 
capacitor 


Black and white clip 
Black clip relative to black level! 
White clip at pin 7 

(referred to nominal VBS) 103 105 | 107 % 


Burst input signal 


| 
Chrominance signal adder and output stage 
| 


(peak-to-peak value) V9-27(p-p) - 
Input resistance R9.97 4 
D.C. level of top sync V7-27 2,4 
Sync amplitude at CVBS output pin 7 V7-27(p-p) 570 
Gain (f = 4,43 MHz) G7.9 7 
Output resistance R7.27 — 
Frequency response (0 to 5 MHz) 7.9 —0,5 


Dynamic and linear pre-emphasis; white limiter 


Input resistance pin 11 R497 15 


Output resistance (emitter follower with 
internal current source) 


Gain-bandwidth product 
dynamic (V94_.97 = Vp) 
linear 
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DEVELOPMENT DATA 


Video processor and frequency modulator for video recorders 


parameter 


Range of dynamic pre-emphasis 
(fixed by external resistors at pin 10) 


Gain adjustment range at 1 MHz and 
V7-27 = 632 mV 


Output resistance (emitter follower with 
internal current source) 


White clip level deviation relative to 
V16-27=1,5V 


Range of clipping determination 
(note 2) 


Frequency modulator 
D.C. level at pin 21 (note 3) 


FM output voltage (note 3) 
R21-27 = 1,5 kQ, R22, 23-18 = 470 Q 


Slope between 3 MHz and 6 MHz 


Linearity between 3 MHz and 6 MHz 


Suppression of the 2nd harmonic 
referred to the 1st harmonic 3,8 MHz 
(balanced) 


Frequency drift dependent on: 


drift of supply voltage (Vp = 9 — 13,2 V) 


drift of ambient temperature 
(Tamb = 0 — 70 °C) at 3,8 MHz 
at 4,8 MHz 


Drift of frequency span dependent 


on temperature drift (Tamb = 0 — 70 °C) 


Input voltage to switch FM off 
Input voltage to switch FM on 


Input resistance 


V 10-27 0) 
G12-7 1,5 
R14-27 a 


V16-15 


V16-27 


V21-27 


V22, 23-27 
Af22 23 
Al47 


typ. 


TDA3740 


2,5 V 
8 dB 
30 22 
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| Reference voltage source (pin 25) 
—~ V 
+5 mA 
mV 
+10 — 
V 
+90 mV 


1. Duration of clamping pulse is determined by C4.97 as follows: tg (us) = 1,364 .C4.97 (nF). 


2. White clipping level is fixed by the external resistors at pin 16, e.g. R16-25 = 3,3 kQ and 
R16-27 =2kQ results in 160% clipping level. 


Output voltage 
Output current (additional to application) 


Output voltage drift dependent on 
drift of supply voltage (Vp = 9 — 13,2 V) 


drift of ambient temperature 


(Tamb = 0 — 70 °C) 


Notes 


3. FM output amplitude at pins 22 and 23 is determined by the external fixed resistors R21-27, 
R22-18 and R23.18. 
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TDA3755 


PAL/NTSC/SECAM SYNCHRONIZATION PROCESSOR 
FOR VIDEO RECORDERS 


GENERAL DESCRIPTION 


The TDA3755 is a monolithic integrated circuit for PAL/NTSC SECAM synchronization processing in 
VHS video recorders. 


Features 


Adaptive sync separator 

Internal vertical sync pulse integrator 

Composite sync and vertical pulse output 

Current controlled oscillator (CCO) with 320/321 times horizontal frequency 
Horizontal phase detector with current output 

Video identification and mute circuit 

Burst gating pulse output (externally adjustable phase relationship) 
Test-picture output 

Subcarrier frequency output switched in phase in accordance with VHS standard 
Fast phase correction of subcarrier frequency 

Selection input to force PAL or NTSC function 

Still picture input 


QUICK REFERENCE DATA 


Supply voltage (pin 13) Vp = V413-15 typ. 10 V 
Supply current (pin 13) | Ip=143 typ. 24 mA 
Sync separator 


Sync pulse input voltage 
(peak-to-peak value) V3-15(p-p) typ. 300 mV 


Sync pulse output voltage 
(peak-to-peak value) V1-15(p-p) min. 7,3 V 


Vertical sync pulse 
Output voitage 


(peak-to-peak value) V18-15(p-p) min. 2,7 V 
Phase detector 
Catching range Af min. +3,0 % 
Oscillator 
Oscillator frequency 

PAL fosc typ. 5,02 MHz 

NTSC fosc typ. 5,04 MHz 
Output frequency 

PAL fo typ. 627 kHz 

NTSC fo typ. 629 kHz 
Output sinewave 

(peak-to-peak value) V8-15(p-p) typ. 3.V 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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PAL/NTSC/SECAM synchronization processor for video recorders TDA3755 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 13) Vp = V13-15 max. 13,2 V 
Voltage range at pins 2, 3, 4, 7, 
9,10, 11, 17 to pin 15 (ground) Vn-15 Oto Vp V 
Voltage range at pin 12 V 12-15 min. OV 
Voltage range at pin 6 V6-15 max. 8 V 
Currents 
at pins 1, 5, 8, 14, 16, 18 tly max. 5 mA 
at pin 6 —lg max. 1 mA 
at pin 12 492 max, 2 mA 
Total power dissipation Prot max. 1 W 
Storage temperature range T stg —25 to+ 150 OC 
Operating ambient temperature range Tamb Oto+70 °C 


June 1986 1389 


TDA3755 


CHARACTERISTICS | 
Vp = 10 V; Tamb = 25 OC; measured in Fig. 4; unless otherwise specified 


Supply (pin 13) 
Supply voltage range 


Supply current 
Sync separator (pin 3) 


Colour composite video 
input voltage (note 1): 
(peak-to-peak value) V3-15(p-p) 


Sync pulse amplitude 
(peak-to-peak value) V3-15(p-p) 


Slicing level, relative to 
sync pulse amplitude (note 2) 


Internal resistance of video source 
Sync output voltage HIGH 
at --l4=1mA 
Sync output voltage LOW 
atly=1mA 


Delay between signal 
at input pin 3 and sync pulse 
at output pin 1 


Vertical sync pulse (pin 18; note 3) 


Output voltage HIGH 
at—l7g=1mA 
Output voltage LOW 
at ly4g=1,6 mA 


Duration of HIGH state 
of internally generated output pulse 


Delay between leading edge of input 
signal at pin 3 and leading edge of 
output pulse at pin 18 


Selection input (pin 4) 
Input voltage for NTSC state 


Input current 
at V4.45=O0V 


Input voltage for PAL state 
pin 4 open circuit or 
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parameter max. unit 
Test picture/mute/synthetic sync pulse 
Minimum voltage at pin 11 for 

test picture mode active (note 4) V41-15 4,8 — V 
Maximum voltage at pin 11 for 

test picture mode inactive V41-15 tee 3,8 V 
Output voltage at pin 16 

at test picture “black” or at mute V16-15 —- V 

— V 

at ‘‘in sync condition” V 16-15 — — 0,5 V 

Input current (pin 11) —l44 — j= 25 LA 


Oscillator/phase detector 


\ 

| 

at test picture “white” V16-15 = 
Oscillator frequency (note 5) 


PAL MHz 
NTSC MHz 
Oscillator conversion gain MHz/mA 
D.C. control voltage V 
Input current for f = 5,016 MHz UA 
Holding range (note 6) % | 
Catching range (note 6) % 
Control loop gain st 
Output of lower subcarrier (note 7) 
(peak-to-peak value} V 
Output current mA 
D.C. output voltage V | 
2nd harmonic suppression : 
without switching dB 
Switching position prior to centre | 
of sync pulse (pin 3) Us : 
Output peak current of phase detector 
during sync pulse mA 
Output voltage range (note 8) V 
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CHARACTERISTICS (continued) 


Sandcastle puise (pin 14; note 9) 


Output voltage HIGH (note 10) 
at —l7qg=1mMA 


Output voltage INTERMEDIATE 
at —I7g4=1mA 


Output voltage LOW 
atlyqg=1mA 


Lower part is starting prior to the 
centre of sync pulse at pin 3 
and ending with the upper part 


Fast phase correction/head pulse 


Threshold voltage 
for fast phase correction (note 11) 


Input current 


Threshold voltage 
of head pulse input 


Input current 

D.C. input voltage 

Input resistance 

Subcarrier phase switching (note 12) 


Phase switching of subcarrier phase. 
in accordance with head pulse if 


LOW state of still picture input 


Continuous phase switching regardless 
of head pulse if 


* Or not connected. 
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Notes to characteristics 


1. The sync separator input signal is shown in Fig. 2. 


V3-15 7Z80485.1 


! 


300 mV (p-p) 


time 


Fig. 2 Colour composite video input signal at pin 3. 


2. The black level and the top sync level are detected internally and stored in capacitors at pin 2 and 
pin 3 respectively. 


3. The vertical sync pulse output ts disabled by mute. 


In test picture mode the synthetic sync pulse is fed to output pin 1 and the vertical pulse consists 
of an uninterrupted block pulse of 192 us triggering at every transition of head pulse (HP) at pin 9. 
The timing of test picture and synthetic sync pulse is shown in Fig. 3. 


y fe Gy 
TEST-PICTURE 16-15 | | | 
(V) auto goy 


. i. a re 
V SP 
SYNTHETIC SYNC PULSE !719 | | | | 
(V) —0OV 
re » id La 7Z80484 


Where: The value of ty is dependent upon adjustment of the burst gating pulse delay. 
Time t9 is the burst gating pulse duration. 


Fig. 3 Timing of test picture and synthetic sync pulse. 


5. Oscillator adjustment during test picture mode made only, at V141_15 > 4,8 V, V7.15 = 0 V and 
V4-15 > 2 V or open circuit; measurement is foc-/8 at output pin 8. 


6. The holding range and catching range are both determined by the resistor connected between 
pin 5 and pin 6. 


7. The phase of the lower subcarrier is switched in accordance with the VHS standard. PNP emitter 
follower, internal resistive load of 10 kQ. (typ.) to Vp. 


8. The output voltage at pin 5 is disabled during test picture mode. 
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Notes to characteristics (continued) 


9. The burst gating pulse is superimposed on an uninterrupted horizontal pulse. It is suppressed 
16 times starting with every transition of the head pulse at pin 9. If a vertical pulse is detected 
during that time the burst gating pulses are additionally suppressed until line 12 and line 324 
respectively. In any event the number of suppressed burst gating pulses is even. 


10. The timing of the upper part of the sandcastle pulse is determined by the components connected 
to pin 12 (Fig. 4) and is independent of supply voltage variations. 


11. The fast phase correction pulses have to be in the burst gating reference pulse. For any HIGH to 
LOW transitions of the correction pulse the phase is corrected by —90° if the head pulse input 
is LOW and by + 90° if the head pulse input is HIGH. 


12. Subcarrier phase switching is detailed in Table 1. 
Subcarrier is 40,000 x fy for NTSC state and 40,125 x f,, for PAL state. 


Table 1 Subcarrier phase switching 


still 
picture input HP = HIGH HP = HIGH 


HIGH 
not connected 
LOW 


1394 June 1986 


—_ 
Cc 
3 
4) 
= 
<e) 
00 
oO 


G6EL 


APPLICATION INFORMATION 
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output # 
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TDA3755 
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| 33 pF fl 39 YP picture output (HP) 
kKQ 
composite PAL/NTSC 354 47 nF a 
video input selection Q 6,8 k&2 10kQ 7280487.3 
(VBS) input 
‘7 ‘f ‘7 (/ 


Fig. 4 Application circuit diagram. 
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TDA3760 


PAL CHROMINANCE SIGNAL PROCESSOR 
FOR VIDEO RECORDERS 


GENERAL DESCRIPTION 


The TDA3760 is a monolithic integrated circuit for chrominance signal processing in video recorders. 


Features 


e@ Automatic gain controlled pre-amplifier with record/playback selection 

@ Signal mixer with balancing stage 

@ Output stage for the 627 kHz chrominance signal, with facility for being disabled by colour killer and 
record/playback mode switch 

Amplitude detector with automatic gain control for the preamplifier 

4,43 MHz voltage controlled oscillator (VCO) for recording and playback 

4,43 MHz fixed oscillator for playback 

Phase detector controlled synchronization of the VCO 

Subcarrier mixer 

H/2 demodulator for the production of PAL identification and colour killing signals 
Flip-flop for PAL identification 

Sandcastle pulse processing 

Colour killing stage with hysteresis 

Internal record/playback selection 

Second phase detector for fast phase correction of sub-carrier 


QUICK REFERENCE DATA 


Supply voltage (pin 9) Vp=V9.15 _ typ. 10 V 
Supply current (pin 9) Ip=l9 typ. 45 mA 
Inputs oe 


Chrominance signal 


4,43 MHz for record (peak-to-peak value) V2.15(p-p) __‘tyP- 200 mV 
627 kHz for playback (peak-to-peak value) V1-15(p-p) typ. 200 mV 
Outputs 

Chrominance signal 

4,43 MHz (peak-to-peak value) V24-15(p-p) __tYP. 490 mV 


627 kHz (peak-to-peak value) V26-15(p-p) typ. 2V 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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Fig. 1 Block diagram. 


BK = burst key pulse REC = record 
BL = blanking pulse PB = playback 
FFC = flip-flop correction CK =colour killer 


FPC = fast phase correction 
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PAL chrominance signal processor for video recorders TDA376 O 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 9) Vp=V9.15 max. 13,2 V 
Voltage range at pins 1, 2,5, 7, 8, 9, 16, 17, 
18, 19, 20, 21, 22, 23 to pin 15 (ground) Vn-15 Oto Vp V 
Voltage ranges 
at pins 3, 4, 28* V3, 4, 28-15 3to6 V 
at pin 6, 25* V6, 25-15 Oto5 V 
at pin 10* V10-15 15to4 V 
at pin 13* V13-15 Oto3 V 
at pin 14* V14-15 Oto8 V 
Voltages 
at pin 12 V 12-15 max. Vp V 
at pin 24 V94-15 max. 7M 
Currents 
at pins 11, 18 —l11, 18 max. 2 mA 
at pins 12, 26, 27 —142 26,27 max. 5 mA 
at pin 24 —|94 max. 3 mA 
Total power dissipation Prot max. 1,4 W 
Storage temperature range Tstg —25 to +150 °C 
Operating ambient temperature range Tamb 0 to +70 °C 


* Measured with Vg.745 = 5,6 V 
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CHARACTERISTICS 


Vp = V9.15 = 10 V; Vg.15 =5,6 V; Tamb = 25 OC; burst key duration 4 us; unless otherwise specified 


parameter 


Supply (pin 9) 
Supply voltage 


Supply current for playback and burst keying 


at —112, 18, 24, 26, 27 = 9 
at 112,18, 24, 26,27= 0; Vp=12V 


A.G.C. preamplifier (pins 1 and 2) 


Input voltage* (f = 4,43 MHz) 
during record (peak-to-peak value) 


Input voltage* (f = 627 kHz) 
during playback (peak-to-peak value) 


Input resistance 

Input capacitance 

627 kHz chrominance signal (pin 26)* 
(transposed on to 627 kHz signal) 
Output voltage (peak-to-peak value) 


Signal suppression at output 
for f = 1,25 MHz 


for f = 5,06 MHz 
(externally balanced via pins 3 and 4) 


during colour killing (pin 25) 
D.C. output voltage 


4,43 MHz chrominance signal (pin 27) * 


Output voltage 
during record (peak-to-peak value) 


during playback after signal mixing 
(peak-to-peak value) 


Signal suppression at output 
for f = 5,06 MHz (externally balanced) 


for f = 8,86 MHz 
for f = 3,81 MHz 
for f = 3,18 MHz 
D.C. output voltage 


Vp = V9.15 


Ip=lg 
Ip =lg 


V2-15(p-p) 


V1-15(p-p) 
R41, 2-15 
C1 2-15 


V26-15(p-p) 
QA26 


O26 
026 
V26-15 


V27-15(p-p) 
V27-15(p-p) 


O27 
O27 
27 
27 
V27-15 


* The chrominance signal values hold for a 75% saturated colour bar signal. 
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PAL chrominance signal processor for video recorders 


parameter 


4,43 MHz chrominance signal amplifier* 


Burst input signal 
at pin 22 (peak-to-peak value) 


at pin 23 (peak-to-peak value) 


Input resistance 
at pin 22 
at nin 22 

Output voltage of the chrominance signal 
at pin 24 (peak-to-peak value) 


Signal suppression at output (pin 24) 
during colour killing 


D.C. output voltage 
during colour-on 


during colour-off (killed) 


Subcarrier mixer 


627 kHz input voltage; sine-wave 
(peak-to-peak value) 


Input resistance 
D.C. output voltage 


5,06 MHz output voltage selective** 
(peak-to-peak value) 


Signal suppression at output** 
for f = 4,43 MHz 


for f = 5,68 MHz 


Subcarrier input 
5,06 MHz input voltage (peak-to-peak value) 
Input resistance 


Input capacitance 


V22-15(p-p) 
V23-15(p-p) 


V24-15(p-p) 


“A 
V94-15 
V94-15 


V13-15(p-p) 
R13-15 
V12-15 


V12-15(p-p) 


a12 
O12 


V6-15(p-p) 
R6-15 
CE-15 


TDA3760 


* Chrominance signal values hold for a 75% saturated colour bar signal. 
** Measured with a 0,32 V (peak-to-peak), 627 kHz input signal on pin 13 (—l42 = 1 mA). 
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CHARACTERISTICS (continued) 


4,43 MHz voltage controlled oscillator (VCO) 


Input resistance R10-15 
Input capacitance C10-15 
Output resistance R11-15 
PLL-controlled oscillator catching range Af 


Phase difference between oscillator and burst 
signal for + 400 Hz deviation of crystal 
frequency Y 


4,43 MHz fixed oscillator 


Oscillator temperature coefficient * TC 


Record/playback selector (pin 21) 


Input voltage for record** V91-15 
Input current with V91.45 =4V 194 
Input voltage for playback V21-15 
Input current with V91.45=8V 104 
Input resistance R91-15 


Colour (on/off) killer delay 


Delay for chrominance signal OFF 
at AV = 1V;C=1 uF; PNP emitter 


follower with internal current of 0,1 mA tq 
Input voltage (pin 18) 

for forced colour ON V18-15 

for forced colour OFF V 18-15 
Voltage stabilizer (pin 8} 
Range of external reference voltage V9-15 
Input current —lg 


* Not considering the effects of external components. 
** Pin open: record. 
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PAL chrominance signal processor for video recorders 


parameter symbol 

Sandcastle pulse input (pin 16) 

Input voltage for burst keying V16-15 

Input current 116 

Delay time of BK tg 

Input voltage for triggering of flip-flop V 16-15 

Fast phase correction 

Input voltage* (peak-to-peak value) V19-15(p-p) | 200 — 
Input resistance R49-15 3,3 = 


Output voltage 


without correction 
below phase differences of + 50° 
at log < + 20 wA and V47-15 < 6,5 V V90-15 — ss 


with correction 
above phase differences of + 65° 
atloag< + 20 uA and V47-15 > 7,1 V V20-15 9 es 


Output resistance R20-15 a2 35 


* Phase difference between output pin 14 and input pin 19 should be y = 90°. 


400 mV 
= kKQ 
5,2 V 
= V 


- kKQ2 


October 1984 


1403 


vOrL 


APPLICATION INFORMATION 


V86L 49q0190 
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input input 627 k 
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7280478 7 


REC= record 

PB playback 

FPC = fast phase correction 

FFC = flip-flop correction Fig. 2 Application diagram. 
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NTSC CHROMINANCE SIGNAL PROCESSOR 


FOR VIDEO RECORDERS 


GENERAL DESCRIPTION 


TDA3765 


The TDA3765 is a monolithic integrated circuit for chrominance signal processing in video recorders. 


Features 


@ Automatic gain controlled pre-amplifier with record/playback selection 
@® Signal mixer with balancing stage 


® Output stage for the 629 kHz chrominance signal, with facility for being disabled by colour killer 


and record/playback mode switch 

Amplitude detector with automatic gain control for the preamplifier 
3,58 MHz voltage controlled oscillator (VCO) for recording and playback 
3,58 MHz fixed oscillator for playback 

Phase detector controlled synchronization of the VCO 

Subcarrier mixer 

Sandcastle pulse processing 

Colour killing stage with hysteresis 

Internal record/playback selection 

Second phase detector for fast phase correction of sub-carrier 


QUICK REFERENCE DATA 


Supply voltage (pin 9) Vp = V9.15 


Supply current (pin 9) Ip =l9 
Inputs 


Chrominance signal 


3,58 MHz for record (peak-to-peak value) V2.15(p-p) 
629 kHz for playback (peak-to-peak value) V1-15(p-p) 
Outputs 

Chrominance signal 

3,58 MHz (peak-to-peak value) V24-15(p-p) 
629 kHz (peak-to-peak value) V26-15(p-p) 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 


typ. 
typ. 


typ. 
typ. 


typ. 
typ. 


10 V 
45 mA 


200 mV 
200 mV 


490 mV 
2V 
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ast phase correction Fig. 1 Block diagram. 


NTSC chrominance signal processor for video recorders 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage (pin 9) 


Voltage range at pins 1, 2, 5, 7, 8, 9, 16, 
18, 19, 20, 21, 22, 23 to pin 15 (ground) 


Voltages ranges 
at pins 3, 4, 28* 


at pin 6, 25* 
at pin 10* 

at pin 13*, 17* 
at pin 14* 


Voltages 
at pin 12 


at pin 24 


Currents 
at pins 11, 18 


at pins 12, 26, 27 

at pin 24 
Total power dissipation 
Storage temperature range 


Operating ambient temperature range 


* Measured with Vg.15 = 5,6 V. 


Vp = V9.15 
Vn-15 


V3, 4, 28-15 
V6, 25-15 
V10-15 
V13, 17-15 
V14-15 


V12-15 
V24-15 


—l11, 18 
—!12, 26, 27 
—l94 

Prot 

T stg 

Tamb 


max. 13,2 
0 to Vp 
3to6 

Oto5 

1,5 to 4 

0to 3 

0to8 

max. Vp 
max. 7 
max. 2 
max. 5 
max. 3 
max. 1,4 
—25 to+ 150 
Oto +70 
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CHARACTERISTICS | 
Vp = Vg9.15 = 10 V; V9.15 = 5,6 V; Tamb = 25 OC; burst key duration 4 us; unless otherwise specified 


Supply (pin 9) 


Supply voltage 13,2 V 
Supply current for playback and burst keying 
at—!12, 18, 24, 26, 27 = 0 — mA 
at —112, 18, 24, 26,27= 0; Vp=12V = mA 
A.G.C. preamplifier (pins 1 and 2) 
Input voltage* (f = 3,58 MHz) during record 
(peak-to-peak value) V2.15(p-p) 400 mV 
Input voltage* (f = 629 kHz) during playback 
(peak-to-peak value) V1-15(p-p) 400 mV 
Input resistance Ry, 9-15 — kQQ 
Input capacitance Cy 2-15 5 pF 
629 kHz chrominance signal (pin 26) * 
(transposed on to 629 kHz signal) 
Output voltage (peak-to-peak value) V26-15(p-p) _ V 
Signal suppression at output 
for f = 1,26 MHz a26 — dB 
for f = 4,21 MHz 
(externally balanced via pins 3 and 4) 26 — dB 
during colour killing (pin 25 X26 — dB 
D.C. output voltage V26-15 ; — V 
3,58 MHz chrominance signal (pin 27)* 
Output voltage | 
during record (peak-to-peak value) V27-15(p-p) — V 
during playback after signal mixing 
(peak-to-peak value) V97-15(p-p) 3,1 V 
Signal suppression at output 
for f = 4,21 MHz (externally balanced) 27 — dB 
for f = 7,16 MHz QAQ7 — dB 
for f = 2,95 MHz A27 : — dB 
for f = 2,32 MHz Qa27 o- dB 
D.C. output voltage V97-15 | = V 


* The chrominance signal values hold for a 75% saturated colour bar signal. 
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parameter 


3,58 MHz chrominance signal amplifier” 


Burst input signal 
at pin 22 (peak-to-peak value) 


at pin 23 (peak-to-peak value) 


Input resistance 
at pin 22 


at pin 23 
Output voltage of the chrominance signal 
at pin 24 (peak-to-peak value) 


Signal suppression at output (pin 24) 
during colour killing 


D.C. output voltage 
during colour-on 


during colour-off (killed) 


Subcarrier mixer 


629 kHz input voltage; sine-wave 
(peak-to-peak value) 


Input resistance 
D.C. output voltage 


4,21 MHz output voltage selective* * 
(peak-to-peak value) 


Signal suppression at output* * 
for f = 3,58 MHz 


for f = 4,84 MHz 


Subcarrier input 
4,21 MHz input voltage (peak-to-peak value) 
Input resistance 


Input capacitance 


3,58 MHz voltage controlled oscillator (VCO) 


Input resistance 
Input capacitance 
Output resistance 
~PLL-controlled oscillator catching range 


Phase difference between oscillator and burst 
signals for + 400 Hz deviation of crystal 
frequency 


* 


V22-15(p-p) 
V23-15(p-p) 


R92-15 
R93-15 


V24-15(p-p) 


a4 


V13-15(p-p) 
R13-15 
V12-15 


V12-15(p-p) 


O12 
X12 


V6_15(p-p) 
R6-15 
C615 


R10-15 
C10-15 
R41-15 
Af 


220 


Chrominance signal values hold for a 75% saturated colour bar signal. 


** Measured with a 0,32 V (peak-to-peak), 629 kHz input signal on pin 13 (-l49 = 1 mA). 
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CHARACTERISTICS (continued) 
parameter 


3,58 MHz fixed oscillator 


Oscillator temperature coefficient* 


Record/playback selector (pin 21) 
Input voltage for record** 

Input current with V91.45 =4 V 
Input voltage for playback 

Input current with V91.45 =8 V 


Input resistance 


Colour (on/off) killer delay 


Delay for chrominance signal OFF 
at AV =1V;C=1 wF; PNP emitter follower 
with internal current of 0,1 mA tq 


Input voltage (pin 18) 
for forced colour ON V 18-15 


for forced colour OFF V 18-15 


Voltage stabilizer (pin 8) 
Range of external reference voltage V9.15 


Input current —le 


Sandcastle pulse input (pin 16) 


Input voltage for burst keying V16-15 
Input current lig 
Delay time of BK tg 
Input voltage for triggering of flip-flop V16-15 


Fast phase correction 
Input voltage4 (peak-to-peak value) V19-15(p-p) 
Input resistance R19-15 


Output voltage 
without correction 
below phase differences of + 50° 
at log < + 20 uA and V47.45 =< 6,5 V 
with correction 
above phase differences of + 65° 
at log < + 20 uA and V47.45 = >7,1V 
Output resistance 


Ke: 


Not considering the effects of external components. 
** Pin open: record. 
4 Phase difference between output pin 14 and input pin 19 should be y = 90°. 
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NTSC chrominance signal processor for video recorders TDA3765 


parameter symbol min. typ. 


Burst emphasis selector (pin 17) 


Input voltage active emphasis V417-15 open connection 
Input voltage inactive emphasis V17-15 — — 0,5 V 


Burst pre-emphasis at 
REC chroma output pin 26 — 6 “ dB 


Burst de-emphasis at 


| PB chroma output pin 27 — 5,3 — dB 
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PB = playback 
FPC = fast phase correction 


FFC = flip-flop correction 
Fig. 2 Application diagram. 
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VIDEO PROCESSOR FOR VIDEO RECORDERS 


GENERAL DESCRIPTION 


The TDA3771 is a monolithic integrated circuit for video signal processing in video recorders. It incor- 
porates the following features: 


Features 


@ 3 channel input selector 

@ 4 dB preamplifier 

@ A.G.C. amplifier: 

during record: controlled to sync pulse level and peak white level 

during playback: controlled to sync pulse level 

Gated clamping control stage 

Regeneration of the sync pulse 

Adder stage for the luminance signal (with reinserted sync pulse) and chrominance signal 
Emitter follower output stage for the luminance signal (composite video) 

Two emitter follower output stages for the composite colour video signal. 


QUICK REFERENCE DATA 


Supply voltage (pin 14) Vp=V14-11 typ. 12 V 


Supply current (pin 14) Ip=144 typ. 60 mA 
Preamplifier 
Composite colour video input signals 

(peak-to-peak value) V2.3,4-11(p-p) tyP- 1V 
Gain G18.23.4 typ. 4 dB 


A.G.C. amplifier 


Composite video signal 


(peak-to-peak value) V12-11(p-p) typ-0,4V+6 dB 
Composite video output signal (controlled) 
(peak-to-peak value) V6-11(p-p) __tYP. 4V 


Adder stage 
Chrominance input voltage (peak-to-peak value) V 16-11 (p-p) typ. 03 V 
Gain G15 17-16 typ. 12 dB 


Composite colour video output signals 
(peak-to-peak value) 
negative going V15-11(p-p) _ tyP. 2 
positive going V17-11(p-p) typ. 2 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102CS). 
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Video processor for video recorders 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage range (pin 14) Vp=V14-11 Oto 13,2 V 
Voltage range at pins 1, 5, 9, 10, 12, 16 
to pin 11 (ground) Vn-11 Oto Vp V 
Voltage ranges 
at pins 2, 3, 4 V2 3, 4-11 0to0,8Vp V 
at pins 7, 8 V7,8-11 0,/Vp to Vp V 
at pin 13 V 13-11 0,25Vp to Vp V 
Currents 
at pins 6, 15, 17 16,15,17 max. 10 mA 
at pin 18 l1g max. 20 mA 
Total power dissipation Prot max. 1 W 
Storage temperature range Tstg —25 to+150 °C 
Operating ambient temperature range Tamb 0 to +70 °C 
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TDAS771 


CHARACTERISTICS | 
Vp = V44.11 = 12 V; trigger pulse on pin 10 with a width of 4 us; Tamb = 25 OC; measured in test 


circuit Fig. 2; unless otherwise specified 


parameter 


Supply (pin 14) 
Supply voltage 
Supply current 


Input channel selector 
Input resistance 


Internal bias voltage 


to select input pin 4 
to select input pin 3 
to select input pin 2 


Preamplifier 


Composite colour video input signals 
(peak-to-peak value) 


Input resistance 
Input capacitance 
Gain 
D.C. output voltage 
during record 
during playback 
Frequency response (0 to 3 MHz) 


Signal suppression at output (pin 18) 
with no input selected 


- during playback 


A.G.C. amplifier 


Input voltage (composite video signal) 


(peak-to-peak value) 
Input resistance 
Input capacitance 


Frequency response (0 to 3 MHz) 


Peak-white and sync-pulse level detectors 


Capacitor currents 
~ charging current on pin 8 


discharging current on pin 8 
charging current on pin 7 


discharging current on pin 7 


October 1984 


Selector switching voltages on pin 1-11 


symbol 


Vp =V 14-11 
Ip= 114 


R4-11 
V4-11 


V4-11 
V 4-11 
V1-11 


V2.3,4-11(p-p) 


R23,4-11 
C23,4-11 
G18-23.4 


V18-11 


V 18-11 
218-234 


18 
18 


V12-11(p-p) 
R12-11 
C12-11 
015,17-12 


V 


dB 
dB 


Video processor for video recorders TDA3771 


parameter symbol min. typ. max. 


Gated clamping control and 
sync pulse regeneration 


Threshold voltage for clamping control ON 


Vg-11 = OV V10-11 7 = 7 V 
[Input current —l19 — — 50 LA 
Threshold voltage for active sync pulse 

generation and Clamping contro! OFF V9-11 6 ~ V 
Input current —-I9 — — 50 LA 
Charging current —143 — 0,3 — mA 
Discharging current 143 — 0,3 — mA 
Black level voltage V6-11 — 5,5 — V 
Sync pulse cut-off level V6-11 _ 5,2 — V 


Controlled output signal 
(peak-to-peak value) V6-11(p-p) — 4,0 -- V 


Record/playback selector 


Input voltage 


for playback V5-11 7 = — V 
for record V5-11 — _ 5 V 
Input current —I5 — —- 50 LA 

Chrominance signal adder and output stage 
Input voltage (peak-to-peak value) V16-11(p-p) —_ 0,3 — V 
Gain G15 17-16 — 12 — dB 
Input resistance R16-11 _ 10 — kQ 
Input capacitance C16-11 — 10 — pF 
Output signal (peak-to-peak values) 

composite colour video signal: negative V15-11(p-p) — 2 = V 

composite colour video signal: positive V17-11(p-p) — 2 — V 
2nd harmonic suppression Q417 40 = = dB 
Black level 

composite colour video signal: negative | V 45.14 a 9,3 ae V 

composite colour video signal: positive V17-11 — 3,/ = V 
Signal suppression during record 

and with input pin 2 selected Q415 40 “ — dB 
D.C. voltage during record 

and with input pin 2 selected V15-11 — 12 — V 
Output resistance during record 

and with input pin 2 selected R 415-11 —_ 30 — ) kQ 
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APPLICATION INFORMATION 
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composite colour to TDA3780 
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Fig. 2 Application diagram; also used as test circuit. 
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TDA3780 


FREQUENCY MODULATOR FOR VIDEO RECORDERS 


GENERAL DESCRIPTION 


The TDA3780 is a monolithic integrated circuit for frequency modulation in video recorders. 


Features 


@ Voltage clamping control stage 


® Two-stage amplification of the luminance signal with dynamic (adjustable) and linear pre-emphasis 


@ Adjustable white limiter 

@ Voltage controlled oscillator (VCO) 

@ Limiting stage with facility to disconnect from output stage 
@ Blanking pulse for VCO and output stage 


QUICK REFERENCE DATA 


Supply voltage (pin 1) 
Supply current (pin 1) 


Clamping stage and pre-emphasis (dynamic) amplifier 


Luminance input signal (pin 2) 
(peak-to-peak value) 


Output voltage (pin 4) 


Pre-emphasis (linear) amplifier stage 


Output voltage (pin 7) 


Oscillator 


Output frequency 


Output stage 
D.C. output voltage 


FM signal output voltage 
(peak-to-peak value) 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102CS). 


Vp = V1-18 
Ip=14 


V2-18(p-p) 
V4-18 


V7-18 


fo SC 


V17-18 


V17-18(p-p) 


typ. 12 V 
typ. 52 mA 


typ. 2,0 V 
2,5 to 8,0 V 


2,5 to 8,0 V 
typ. 3,3 MHz 


typ. 6,0 V 


typ. 4,2 V 
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Fig. 1 Block diagram. 
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Frequency modulator for video recorders TDA3780 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 1) Vp = V1-18 max. 13,2 V 


Voltage range at pins 2, 3, 4, 5, 
6,7,9, 10, 13, 14, 15, 16, 17 


to pin 18 (ground) Vn-18 Oto Vp V 
Voltage at pin 8 V8-18 max. 10 V 
Currents | 

at pins 11 and 12 ENT 12 max. 5 mA 
Total power dissipation Prot max. 920 mW 
Storage temperature range T stg —25 to+ 150 °C 
Operating ambient temperature range Tamb Oto+70 °C 


CHARACTERISTICS 


Vp = V4-18 = 12 V; balancing the 2nd harmonic to the minimum level; Tamph = 25 OC; measured in test 
circuit Fig. 1; unless otherwise specified 


parameter symbol min.| typ. } max. | unit 


Supply (pin 1) 
Supply voltage 
Supply current 


Reference voltage 


Clamping stage and pre-emphasis (dynamic) amplifier 
Luminance input signa! (pin 2) 

(peak-to-peak value) V2-18(p-p) 
Input impedance 

at V2.18 < Vg-1g; —l2 = 1 mA 29-18! 
Input current 

at Vo.18 > Vg-18 
Input bias current 


Clamping voltage for the input signal 
clamped at top sync 


Gain-bandwidth product 
Output voltage (pin 4) 


Start of gain reduction 
(adjustable at pin 5) 
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CHARACTERISTICS (continued) 


Pre-emphasis (linear) amplifier 


Input bias current 
Gain-bandwidth product 
Output voltage (pin 7) 


White limiter (pin 10) 
Limitation 
at lg =O 
at lg =0,5 mA 


Voltage controlled oscillator (VCO) 


Output frequency 
Rose = 3,8 kQ (pin 15) 


Oscillator steepness 


fose 
fosc/4V 10-18 


FM output signal switching stage 


Input voltage to switch FM off V16-18 
Input voltage to switch FM on V 16-18 


Output voltage suppression 
with FM switched off 


Qo 


Output stage (pin 17) 


D.C. output voltage V17-18 


FM signal output voltage 
(peak-to-peak value) 


| V17-18(p-p) 
Suppression of the 2nd harmonic 


V (1st harmonic) 
V (2nd harmonic) 


AM suppression 


harm 


OAM 
V17-18 
V2-18 


Crosstalk between output and input 
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BAND SELECTOR AND WINDOW DETECTOR 


GENERAL DESCRIPTION 


The TDA3791 is a monolithic integrated circuit intended for application in search-tuning systems for 
video recorders. It is designed to select one out of four tuners, each representing a particular band. 
Band selection tuning is indicated by a variable voltage VaFc. 


Features 


Voltage window detector 

Band switch selector 

4 short-circuit protected band switches 
Muting circuit 

Delay circuit 

Short-circuit protection circuit 
Power-on reset 


QUICK REFERENCE DATA 


Supply voltage (pin 8) Vp=Vg1g_ typ. 12 V 
Supply current (pin 8) Ip = Ig 
unloaded band switches ON typ. 25 mA 
all band switches OF F ) typ. 12 mA 
Power dissipation Prot max. 1,8 W 
Storage temperature range Tstg_ —65 to+150 °C 
Operating ambient temperature range — Tamb 0 to. 70 °C 


PACKAGE OUTLINE 
16-lead DIL; plastic with internal heat spreader (SOT-38WE-2). 
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Band selector and window detector TDA3791 


FUNCTIONAL DESCRIPTION 


Voltage window detector (see Table 1) 


The voltage window is dependent upon two inputs; Vyyy (pin 2) and 1/2Vyyyw (pin 1), which represent 
the centre of the window and the (window width)/2 respectively. 


The voltage window range is from Vypy — 1/2Vww to Vwm + 1/2Vww. A variable input voltage 
VAFC IN (pin 15) is compared with these window edges. 


Table 1 Truth table; window detector 


inputs outputs 


VAFC IN = V15-16: Vw = V2-16; Vww = V1-16 V12-16 | V13-16 
LOW 


VAFC IN < Vw — 772Vww HIGH 


Vwe — 1/2Vww <VaAFCIN < Vw + 1/2Vww HIGH HIGH 
VAFC IN > Vw + 1/2Vww LO HIGH 


Where: V 19.16 = tuning too low (TTL); V13.16 = tuning too high (TTH). 


During transitions of the outputs (V49.16 and V13.16), a hysteresis value of approximately 20 mV is 
applied at the window edges. 


Band-switch selector (see Table 2) 
Selection of the band switches is determined by the input voltage levels of MSB (pin 4) and LSB (pin 5). 


e@ |f MSB or LSB > 4 V, the input is HIGH 
@ If MSB or LSB <0,8 V, the input is LOW. 


The band switches are selected as confirmed by Table 2. 


Table 2 Truth table; band switch selector 


MSB (V4.16) LSB (V5.16) switch HIGH output 
| V10-16 
I V9-16 
Ht V7-16 
IV V6-16 


Short-circuit protected band switches 


A selected band switch has a minimum output voltage of Vp — 0,3 V provided the current is not more 
than 35 mA (149, Ig, !7, Ig). If the output voltage at pins 10, 9, 7 or 6 is less than 9 V a short-circuit 
condition exists, and the output current will not be more than 80 mA. In this event the band switch is 
switched off, after an externally determined delay. 


Muting 


The muting circuit is active when a selected band switch is switched off. Both outputs TTL (pin 12) 
and TTH (pin 13) will then be LOW. 
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TDA3791 


FUNCTIONAL DESCRIPTION (continued) 
Delay circuit 


After selection of a band switch, it will be in a conducting state. If after selection and a delay, the 
output voltage has not reached 9 V, the band is switched off. This delay is determined by an external 
capacitor on output SWp_ (pin 3). 


Short-circuit protection 


The short-circuit protection of each switch is provided by a flip-flop. If the condition of a band switch 
Vo <9 V is detected, its flip-flop will be set and the band switch is switched off. 


In the event of an incidental short-circuit to a band switch output, the band switch can be reset by 
applying O V to the power-on reset input (pin 11) or O V to the switch delay output SWp_> (pin 3). 


Power-on reset 


Before the voltage supply reaches 9,6 V, the short-circuit protection flip-flops are reset to enable the 
selection of a band switch. 


The power-on reset circuit also supplies the voltage level for short-circuit detection. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 8) Vp=Ve.41g6 max. 13,2 V 
Total power dissipation Prot see Fig. 2 

Storage temperature range T stg —65 to+150 °C 
Operating ambient temperature range ~Tamb 0 to +70 °C 


7287603 
2 
Prot 
(W) | 
1,5 
1 
0,5 
0 
0 50 100 150 
Tamb (°C) 


Fig. 2 Power derating curve. 
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Band selector and window detector TDA3791 


CHARACTERISTICS 
Vp = V9.16 = 12 V; Tamb = 25 OC; measured in Fig. 1; unless otherwise specified 


Supply 
Supply voltage (pin 8) Vp=V9.16 10 13,2 V 
Supply current (pin 8) 

unloaded band switches ON Ip=lg 18 38 mA 

all band switches OF F Ip = |g 9 16 mA 
Voltage range 

1/2Vww (pin 1) V 1-16 0,1 45 V 

Vwe (pin 2) V9-16 1,8 10,5 V 

Vwe + 1/2Vww at Vg-16 — 1,4 V V9.16 + V1-16| 1,7 10,6 V 
VAFC IN (pin 15) V 15-16 0,5 11,5 V 
Input current 

1/2Vww (pin 1) —l4 — 2 LA 

Vww (pin 2) Ip — 0,2 LA 

VAFC IN (pin 15) l45 — 0,4 uA 
Hysteresis voltage V AFC” AV 15-16 — 50 mV 
Delta current at VAFC |N* Al4s5 = 25 nA 
Temperature coefficient [AEC IN TC(145) — — nA/°C 
Temperature coefficient lyjy TC(I9) — 7 nA/C 
Deviation of applied voltage (pin 1) 

at V1.16 = 100 mV AV 41.16 —35 + 35 mV 

at V1.16 = 4,0 V: V2.16 =6 V AV 1.16 —200 +200 | mV 
Input current (pin 4) 

at MSB <0,8 V la — 0,1 LA 

at MSB > 4 V la = 1,0 LA 
Input current (pin 5) 

at LSB > 4 V I5 — 1,0 LA 

at LSB <0,8 V I5 — 0,1 LA 
Voltage level (pin 4) 

at MSB HIGH V4-16 4 _ V 

at MSB LOW V4-16 — 0,8 V 
Voltage level (pin 5) 

at LSB HIGH V5-16 4 — V 

at LSB LOW V5-16 — 0,8 V 
Short-circuit current of band switches | 

1, tI, ttl, IV (pins 10, 9, 7, 6) —110,9,7,6 35 80 mA 
Voltage drop of band switches 

I, 11, 111, 1V (pins 10, 9, 7, 6) 

at lo(max) = 35 mA; Vp = 10 V V10, 9,7, 6-16] — 0,3 V 


* During switching of outputs V19.46 and/or V 73.16. 
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CHARACTERISTICS (continued) 


es ee 


Voltage level short-circuit detection 
at 0,75Vp 


Output voltage (pin 13) 
TTH at 143 = 2 mA (LOW) 


Output voltage (pin 12) 
TTL atlyg=2mA (LOW) 


Leakage current (pin 13) 
TTH at V13.16 = 13,2 V 


Leakage current (pin 12) 
TTH at V49.16 = 13,2 V 


Output current (pin 3) 
SWp_ at V3.16 =6 V 


Maximum value of delay capacitor 


Maximum delay time 
at + C3 (nF)/(13/10) ms 


Power-on-reset voltage 


leakage current unswitched band switches 
at V10,9,7,6-16= —12V 
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TDA3800G 
TDA3S800GS 


STEREO/DUAL TV SOUND PROCESSING CIRCUITS 


GENERAL DESCRIPTION 


The TDA3800G; GS are stereo/dual TV sound decoder circuits for processing ana.f. and a sound i.f. 
signal in TV and VCR equipment, using active filters in selective frequency processing. 


In deviation of our standard terms and conditions of sale the supply of the TDA3800 (ABS) does not 
imply any patent indemnity whatsoever with respect to the stereo-tone patent rights of |.G.R. Germany. 


Features 
Signal processing of one a.f. signal and one i.f. signal 
2nd i.f. limiter/amplifier and FM demodulator (5,742 MHz) for the second sound channel 
Pilot carrier processing with digital identification, hysteresis and short switching times 
De-matrixing of the signals for the two audio channels 
De-emphasis 
Two dual channel, independently controllable a.f. outputs 
Low-resistance a.f. outputs (short-circuit protected); can be used for headphone 
Standardized switched output for controlling external audio/video equipment 
Signal path control by an identification bit (also in audio/video mode) 
LED indication of selected mode (also in audio/video mode) 
Possibility to apply a.f. signals from external equipment via the de-emphasis inputs (audio/video mode) 
Mode selection of stereo/mono or sound I|/sound |! 


TDA3800G dynamic selection with internal storage 
TDA3800GS static selection 


QUICK REFERENCE DATA 


Supply voltage (pin 20) Vp=V90-15_ typ. 12 V 
2nd sound i.f. input voltage for start 

of limiting (r.m.s. value) Vi(rms) typ. 50 uV 
Pilot carrier amplifier control range AGy min. 20 dB 
A.F. input voltage (r.m.s. value) Vi(rms) typ. 1 V 
A.F. demodulator output voltage (r.m.s. value) Vo(rms) typ. 0,6 V 
LED output current ILED typ. 15 mA 
Signal-to-noise ratio 

of the a.f. signal switches S/N typ. 80 dB 
Crosstalk in stereo mode aS min. 40 dB 
Crosstalk in dual sound mode QaDS min. 60 dB 


PACKAGE OUTLINES 
28-lead DIL; plastic (SOT-117). 
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Fig. 3 External filter circuit for the identification frequencies 117,5 Hz and 247,1 Hz. 
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Fig. 4 TDA3800GS internal circuit for the Fig. 5 IF2 filter selection. 
control input leads 11, 12 and 13. 
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Stereo/dual TV sound processing circuits 


TDA3800GS 

RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 20) Vp=V90-15 max. 14 V 
Voltage 

at pins 1; 9; 10; 16 and 25 Vn-15 max. Vp 

at pins 11; 12 and 13* V11:12:13-15 max. Vp 
Current 

at pins 11; 12 and 13** 114-12:13 max. 1 mA 

at pin 21 short-circuit protected 
Total power dissipation Prot max. 1,5 W 
Storage temperature range Tstg —25 to +150 °C 
Operating ambient temperature range Tamb Oto +70 °C 


* TDA3800GS only. 
** TDA3800G only. 
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CHARACTERISTICS 


Vp = 12 V; Tamb = 25 OC; measured in Fig. 1/Fig. 2 with a 1 kHz signal. V4_15(rms) = 0,5 V, an i.f. 
signal V9g-15(rms) = 9 MV (VC/2SC = 20 GB, Af = + 50 kHz, fp, = 400 Hz) and with adjusted de- 
matrix circuit; i.f. filter selection at input pin 28 as in Fig. 5; unless otherwise specified. 


ee cd 


Supply (pin 20) 


Supply voltage range Vp = V90-15 


Supply current (without LED current; mono) Ip=!99 


FM limiter/amplifier and demodulator 


Start of limiting V28-15(rms) 
R28-15 


C28.-15 


Input resistance 
Input capacitance (Fig. 5) 


AM suppression 
at Vj = 0,5 mV; Af =+ 30 kHz 


CAMS 


Pilot carrier processing 


D.C. input voltage V18-15 
D.C. voltage (reference via tuning coil) V99-15 
AM demodulator output voltage V19-15 


Controlled pilot carrier output voltage 
(peak-to-peak value) 


V22-21(p-p) 


Output resistance R29-15 


Identification frequency evaluation 


No identification signal (lower threshold) V 14-15 
Identification signal (upper threshold) V 14-15 
Stereo transmission V17-15 
Dual sound transmission V17-15 


De-matrixing 


Output voltages V2-3-4-15 


R2-3:4-15 


De-emphasis output resistances 


A.F. output signal of 2nd i.f. 
(r.m.s. value) 


V2-15(rms) 
Attenuation of the demodulator output 
signal AF2 at audio/video mode 


AAF2 


Distortion of the AF2 signal V99.15 dtot 
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Stereo/dual TV sound processing circuits 


TDA3800G 


TDA3800GS 


AF1 input 
D.C. input voltage 
Input resistance 


Maximum input signal (r.m.s. value) 


A.F. signal switches 

D.C. output voltages 

Output resistances 

Maximum a.f. output signals (r.m.s. value) 
for V AFI (rms) 
for V AF II (rms) 

Total distortion when applying a signal 
at V2;3:4-15(rms) = 9,5 V 

Signal plus noise-to-noise ratio 


Crosstalk attenuation 
in stereo mode (f = 1 kHz at pin 2) 


in dual sound mode (f = 20 Hz to 20 kHz) 


Audio/video switch 


Audio/video switch voltage 
for playback (HIGH) 


for recording (LOW) 


Audio/video identification bit (TDA3800G) 


for stereo mode (LOW) 
for dual sound mode (HIGH) 
at V13.15 ~ 0,7 V 


Audio/video switch voltage (TDA3800GS) 
(stereo/dual sound) 
for stereo mode (LOW) 


for dual sound mode (HIGH) 


Mode selection switches for outputs | and II 


Active LOW (TDA3800G) 
input voltage LOW 


switch open condition 
at V44-12-15 ~ 0,7 V 


‘Pulse duration 


V1-15 
R1-15 
V 1-15(rms) 


V5-6:7:8-15 
R5-6:7:8-15 


V5-6-15(rms) 
V7-8-15(rms) 


dtot 
S +S/N 


XS 


V41:12-15 


11:12 
ty 


* Connection of high-impedance headphones is possible. 
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TDA3800G 
TDA3800GS 


CHARACTERISTICS (continued) 


parameter 


Switching voltage (TDA3800GS) 
Mono transmission both equals | and || mono 


Dual sound transmission 
switching voltage to pin 11 
(pin 12 not affected) 


a.f. output Il sound | and 
a.f. output | sound II 

a.f. output | sound | and 
a.f. output II and I! 


Stereo transmission 
switching voltage to pin 12 
(pin 11 not affected) 


a.f. outputs | and |! mono 
a.f. outputs | and II stereo 


Mode indication (pins 9 and 10; see also Table 1) 
Only the mode for output | is indicated 
Maximum output current 


Voltage stabilizer (pin 21) 
Output voltage 


Maximum d.c. output current 
short-circuit protected 


Notes to the characteristics (TDA3800G only) 


1. Serial commands for stereo/mono or sound |/sound I! selection are determined by the identification 
bit of the transmission. 


2. The pushbuttons at pins 11 and 12 are assigned to the a.f. outputs | and !I respectively. 


3. When a transmitter changes its identification from dual sound to stereo and then back to dual sound 
again, the last selected dual sound signal is available automatically because of the internal storage of 
the choice. This is also applicable for mono/stereo selection. 


4. Power-on reset: when applying the supply voltage, the stereo or the AF 1 signal appears at both 
outputs | and || depending on the type of transmission. 


Table 1 Mode indication possibilities 


selected reception mode 


mono at mono or stereo transmission 
stereo at stereo transmission 
AF 1 signal at dual sound transmission 


AF2 signal at dual sound transmission 
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TDA3803A 


STEREO/DUAL TV SOUND DECODER CIRCUIT 


GENERAL DESCRIPTION 


The TDA3803A is a stereo/dual TV sound decoder circuit with static switching for processing two a.f. 
signals in TV and VCR equipment. The LOW/HIGH static switching signals control the a.f. output 
selector. Two operational amplifiers perform bandpass filtering of the identification signals. 


Features 


Amplification of the two a.f. input signals by integrated operational amplifiers 

Low distortion stereo de-matrix 

All operational amplifiers offset compensated 

De-emphasis with operational amplifiers, preferably applied to the output terminals 

Two output ports each with two channels for headphones and loudspeakers 

Dual sound information at one port, each port individually switchable from sound | to sound II and 

sound II to sound | 

@ Mute function; while mute is active, it is possible to connect an external mono a.f. input signal to 
pin 10 appearing at pins 20 to 23. 

® Identification without additional signals (horizontal etc.) 


QUICK REFERENCE DATA 


Supply voltage (pin 13) Vp =V43-12 typ. 12 V 
Supply current (pin 13) Ip=143 typ. 28 mA 
Pilot carrier amplifier gain control range AGy > 40 dB 
A.F. input signals; at G,, = 0 dB 

(r.m.s. value) Vi(max) = 1V 
LED output current ILED typ. 12 mA 
Weighted signal-to-noise ratio 

of the a.f. signal switches (CCIR468/2) S/N > 60 dB 
Crosstalk in stereo mode as > 40 dB 
Crosstalk in dual sound mode QDS a 60 dB 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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Fig. 1 TDA3803A block diagram. 
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Stereo/dual TV sound decoder circuit 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage (pin 13) 


Voltages with respect to pin 12 (ground) 
pins 25; 27 and 28 


Voltages 
pin 1 to pin 10 


pin 14 to pin 19 


Currents 
pin 11 


pins 20; 21; 22; 23 
pin 28 
Total power dissipation 


Storage temperature range 


Operating ambient temperature range 


TDA3803A 


Vp =V13-12 max. 14V 
V25; 27; 28-12 max. Vp 
Vn-12 max. Vp 
Vn-12 max. Vp 

114 max. 3 mA 
190:21:22:23 max. 10 mA 
—l28 max. 3 mA 
Prot max. 1,5 W 
T stg —25 to +125 °C 
Tamb O to +70 °C 
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TDA3803A 


CHARACTERISTICS 


Vp = 12 V; Tamb = 25 OC; overall voltage gain |ga¢| = 1; (Rs = Rp); measured in Fig. 2 with a 1 kHz 
signal. A.F. input AF2 = AF1 = 0,5 V, pilot carrier input signal V2-12(rms) = 16 mV, m= 0,5 and 
with adjusted de-matrix circuit; unless otherwise specified 


Supply (pin 13) 


Supply voltage range Vp = V13-12 | 10,8 12 13,2 V 
Supply current (without LED current) Ip=143 _ 28 35 mA 
Reference voltage (pin 11) Vref = 6 — V 
Input resistance (dynamic) R41-12 — 4 = kQ 
A.F. part 

Amplification IG afl —40 — 18 | dB 
Input signal at |Gg¢| = 1 VAF1= VAFQ2| — — 1 V 
Mono a.f. input signal (pin 10)* 

Input signal V 10-12 — a 2 V 
D.C. input voltage level V10-12 = 6 = V 
Input resistance R10-12 16 =e kQ 


Stereo mode 
a.f. output port | 
pin 22: right 
pin 23: left 
a.f. output port II 
pin 20: right 
pin 21: left 
Output signal (THD <0,5%) 
port | (V93.12 = V22-12) Vol = = 2 V 
port tl (V24-12 = V20-12) Voll = = 2 Vv 
Weighted signal-to-noise ratio 
of the a.f. signal switches 


(in accordance with CCIR468/2) S+W/W 65 — dB 
Unweighted signal-to-noise S+N/N 60 a ee dB 
Total harmonic distortion 

(V0: 21; 22: 23-12 = 0,5 V; Iga¢l = 1) THD — 0,05 — % 
Crosstalk attenuation (selective) | 

stereo mode (f4 = 1 kHz; fg = 400 Hz) as 40 — _ dB 

dual sound mode (f = 250 Hz to 12,5 kHz) ADS 60 _ _~ dB 


* An input signal at pin 10 appears at pins 20 to 23 if the mute input (pin 18) is activated (V1g9.1922V). 
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Stereo/dual TV sound decoder circuit 


parameter 


D.C. input voltage level 
at pins 25 and 27 


D.C. output voltage level 
at pins 20; 21; 22 and 23 


Output resistance 
at pins 20; 21; 22 and 23 


Identification part 


Pilot carrier amplifier 
input signal (pin 2) 


gain control range 


controlled output signal (pin 1) 
(peak-to-peak value) 


Input resistance (pin 2) 
Output resistance (pin 1) 


D.C. input voltage level (pin 2) 
applied externally (see Fig. 2) 


D.C. output voltage level (pin 28) 
without gain control 


with gain control 


Identification signal (pin 28) 
(peak-to-peak value) 


Filter operational amplifiers 
open loop gain 


Identification frequency evaluation 


No identification signal (lower threshold) 


identification signal (upper threshold) 


Stereo transmission (lower threshold) 


Dual sound transmission (upper threshold) 


Control logic part 


Mute input voltage (pin 18) 
mute OFF 


mute ON (see the remarks to pin 10) 


Switching stereo/mono and sound I/sound II 


Stereo transmission 


switching voltage to pin 19 (pin 17 and 16 


not affected) 
output ports | and Il mono 


output ports | and I! stereo 


V25:27-12 
Vn-12 


Vn-12 


V9-12 
AG, 


V1-12(p-p) 
R9.12 
R1.12 


V9.12 


V 28-12 
V 28-12 


V28-12(p-p) 


GoFT 


V4-12 
V4-12 
V9-12 
V9.12 


V19-12 
V 19-12 


40 


300 


2,0 


f 


TDA3803A 
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CHARACTERISTICS (continued) 


Control logic part (continued) 


Mono transmission both output ports | and || mono 


Dual sound transmission 
switching voltage to pin 16 (pin 19 and 17 
not affected) 
output port II sound | 


V16-12 
output port I! sound II V 16-12 


switching voltage to pin 17 (pin 16 and 19 
not affected) 
output port | sound | 


V17-12 
output port | sound II V 17-12 


Mode indication (pins 14 and 15; 
see also Table 1) 


Output current —114:15 


Output voltage (note 2) V 14: 15-12 


Stereo/mono transmission: 
LED indication is valid for the transmission 
mode 


Dual sound transmission: 
LED indication ts valid for port | 


Table 1 Mode indication (note 1) 


mono 


stereo: 
stereo selection; V19.19 


mono selection; V19.12 


dual sound: 
sound | selection; V17.42 <0,8 V 


sound I|:selection; V17.19 22 V 


Notes to the characteristics 


1. LED indication not affected by Vj9_19. 


2. Pin 14 and 15 are also suitable as output switches to control TDA3810. 
At “LED OFF” and 144 15 < 100 HA is V14 15.12 < 200 mA. 
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Fig. 2 TDA3803A application diagram and test circuit. 
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DEVELOPMENT DATA | 
This data sheet contains advance information and TDA3806 


specifications are subject to change without notice. 


MULTIPLEX PLL STEREO DECODER 


The TDA3806 is a phase-locked loop (PLL) stereo decoder for decoding the stereo multiplex signal. 
The decoding signal is generated by a phase-locked loop system. Second audio program (SAP) and 
adjacent channel interference (ACI) are suppressed by the internal circuitry. The decoder has a main 
signal and a sub-signal output. It is possible to apply a separate noise reduction system to the sub-signal. 
Main signal and noise reduced sub-signal have to be combined at an external matrix to both L and R. 


Features 


e@ Adjustable gain by external resistors 

(separate for main and sub-signal) 

D.C. input for smooth mono-stereo takeover control 
(without influencing the pilot indicator) 

@ Pilot dependent mono-stereo switch 

@ Pilot indicator driver 

@ PLL oscillator switch-off facility 

e 

© 


Buffered oscillator frequency measuring facility 
Internal suppression of Second Audio Program (SAP) distortion 
(5th harmonic of pilot) 

@ Suppression of Adjacent Channel Interference (ACI) distortion 
(3rd harmonic of sub carrier) 

@ Electronic hum filtering 


QUICK REFERENCE DATA 


parameter symbol 


Supply voltage range (pin 8) 
Supply current at Vp = 12 V 


D.C. output voltage range V15, 16-7 

A.C. output voltage (r.m.s. value) V15, 16-7(rms) 
Voltage gain sub-signal V15/Vsub 
Voltage gain main signal V16/Vmain 


Total harmonic distortion THD 
Operating ambient temperature range Tamb 


Storage temperature range Tstg 


PACKAGE OUTLINE 
18-lead dual in-line; plastic (SOT-102) 
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Fig. 1 Block diagram and test circuit. 


DEVELOPMENT DATA 


Multiplex PLL stereo decoder 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


— 16 


parameter 


Supply voltage 

Input voltage (d.c.) 

Input voltage osc. frequency 
Indicator driver voltage 
Indicator driver output current 


Total power dissipation 
at Tamb = 25 OC (see Fig. 2) 


Storage temperature 
Operating ambient temperature 


D.C. CHARACTERISTICS 


Fmtot [min 


V8.7 — 
V4, 5-7 0 
V3.7 0 
V2-7 = 
Ip — 
Ptot = 
T stg —25 
Tamb 0 


Supply voltage (Vp) = 12 V; Tamb = 25 OC; unless otherwise specified. 


See Fig. 1. 


parameter 


Supply voltage range Vp 


Supply current 
without indicator current 


Bias input voltage 
Bias voltage output stages 
Offset current 

via ext. feedback resistors 


Output voltage range 
Oscillator frequency voltage range 
Voltage range M/St control 
Reference voltage 
Saturation voltage 

pilot indicator; |g = 20 mA 


A.C. CHARACTERISTICS 


symbol 
V3-7 7,5 
Ig 15 
V6-7 7 
V17, 18-7 os 


117-16 
118-15 
V15, 16-7 
V3-7 
V4-7 
V5-7 


ooo-- 


V2-7(sat) = 


Multiplex input voltage V6-7(p-p) = 0,85 V inclusive 9 % pilot 
(m= 100 % * Af = +55 kHz, fmoqd = 1 KHz), circuit as Fig. 1, unless otherwise specified. 


parameter 


Input impedance (to be selected) 


Output current 
Output voltage (r.m.s. value) 


Voltage gain sub-signal 
sub-signal 


main signal 


symbol 
Rj | = 
411516 = 
V15, 16-7(rms) = 


Vout1 5/Vsub ~~ 


typ. 


TDA3806 


12 
Vp 
16 
20 
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unit 


<<< < 


< 


dB 


dB 
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TDA3806, 
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parameter 


Difference of gain 


Total harmonic distortion 
V15, 16-7 = 1,25 V 


Electronic hum filter 
Ripple rejection 


VP ripple(rms) = 200 mV 
f = 100 Hz 


Carrier suppression 
Vo =1,25V 
pilot suppression 
1st harmonic 
2nd harmonic 
3rd harmonic 
4th harmonic 


Suppression of frequencies 
_ generated by interference 
SAP suppression 


Unweighted output noise voltage 
r.m.s. value, b = 20 Hz to 16 kHz 


Weighted output noise voltage 
according to CCIR 468; peak value 


Voltage controlled oscillator (VCO) 
Nominal frequency * 
Capture range 


Temperature coefficient 


Mono-stereo switch 


Pilot threshold "stereo on” 
voltage (peak-to-peak) 


Pilot threshold ‘stereo off” 
voltage (peak-to-peak) 


Hysteresis 


|symbol_ | min. | typ. 


G16/G15 | 5 6 
THD ~ 0,1 
RR 32 35 
a 1 30 32 
a2 40 50 
a3 — 45 
a 4 = 95 
— OSAP 60 75 
VN(15) = 30 
VN(16) = 50 
VN(15) - .| 90 
VN(16) = 150 
fosc — 63,4 
+Af/f 2 — 
TKase zs 1 
V pilot on - a 
V pilot off 8 = 
a — 2,5 


60 


unit 
dB 


% 


dB 


mV 


mV 
dB 


* The oscillator frequency can be measured at pin 3 (low impedance output), when a resistor of 10 kQ 
is switched from pin 3 to the supply voltage (V3.7 > 6 V). 
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Multiplex PLL stereo decoder TDA3806 


7280641 


Tamb (°C) 


Fig. 2 Power derating curve. Fig. 3 Sub-signal attenuation as a 
function of the control voltage (V4.5). 
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TDA3810 


SPATIAL, STEREO AND PSEUDO-STEREO SOUND CIRCUIT 


The TDA3810 integrated circuit provides spatial, stereo and pseudo-stereo sound for radio and television 
equipment. 


Features 


@ Three switched functions: spatial (widened stereo image) 
stereo 
pseudo-stereo (artificial stereo from a mono source) 


@ Offset compensated operational amplifiers to reduce switch noise 

@ LED driver outputs to facilitate indication of selected operating mode 
@ Start/stop circuit to reduce switch noise and to prevent LED-flicker 
6 


TT L-compatible control inputs 


QUICK REFERENCE DATA 


Supply voltage (pin 18) Vp typ. 12 V 
Supply current (LEDs off) Ip typ. 6 mA 
Operating ambient temperature range Tamb Oto +70 °C 
Input signal (r.m.s. value) Vi(rms) < 2V 
Total harmonic distortion (stereo) THD typ. 0,1 % 
Channel separation (stereo) oe typ. 70 dB 
Gain (stereo) | Gy typ. O dB 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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(1) Used in spatial mode for correction of high 
frequency only (optimal performance). 


Fig. 1 Block diagram/test circuit showing external components; for control inputs to pins 11 and 12 see truth table. 


Spatial, stereo and pseudo-stereo sound circuit TDA3810 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 18) Vp max. 18 V 
Storage temperature range Tstg —25 to+ 150 °C 
Operating ambient temperature range Tamb Oto+70 °C 


THERMAL RESISTANCE 
From crystal to ambient Rth cr-a = 80 K/W 


CHARACTERISTICS 


Vp = 12 V; Tamb = 25 OC; test circuit Fig. 1 stereo mode (pin 11 to ground) unless otherwise 
specified. Output load: R6.19, 13-10 2 4,7 k&2; Cg.10 13-10 < 150 pF. 


parameter min. typ. max. unit 


Supply voltage range (pin 18) 4,5 — 16,5 V 
Supply current — 6 12 mA 
Reference voltage 5,3 6 6,/ V 
Input voltage (pin 2 or 17) 

THD = 0,2% (stereo mode) - — 2 V 
Input resistance (pin 2 or 17) 50 75 ~ | kQ2 
Voltage gain V,/V; — 0 — | dB 
Channel separation (R/L) 60 70 — | dB 
Total harmonic distortion 

f = 40 to 16 000 Hz; Vo(rms) = 1 V — 0,1 — % 
Power supply ripple rejection — 50 — dB 
Noise output voltage 

(unweighted) left and right output — 10 = uv 
SPATIAL MODE (pins 11 and 12 HIGH) 

Antiphase crosstalk — 50 — % 
Voltage gain 1,4 2,4 3,4 dB 


PSEUDO-STEREO MODE 
The quality and strength of the pseudo-stereo effect is determined by external filter components. 
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TDA3810 


parameter 


CONTROL INPUTS (pins 11 and 12) 
Input resistance 
Switching current 


LED DRIVERS (pins 7 and 8) 
Output current for LED 
Forward voltage 


Truth table 
LED 
spatial 


pin 7 


Mono pseudo-stereo 


Spatial stereo 


Stereo 


LOW = Oto 0,8 V (the less positive voltage) 
HIGH = 2 V to 5,5 V (the more positive voltage) 
Xx = don't care 
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DEVELOPMENT DATA 
This data sheet contains advance information and TDA4301 


specifications are subject to change without notice. 


VERTICAL DRIVER 


GENERAL DESCRIPTION 


This monolithic integrated circuit is an inverting buffer between the pulse pattern generator SAA1008 
(LOCMOS technology) and the image sensors NXA1010 to NXA1040. 


The circuit consists of four drivers either for all vertical transfer clocks for image part (1A to 4A), or 
all vertical transfer clocks for storage part (1B to 4B) electrodes, and one driver for a transfer gate 
(TG) electrode. 


QUICK REFERENCE DATA 


parameter symbol min. typ. max. unit 
Supply voltage range (pin 13) V 13-16 45 5,0 55 V 
Supply voltage range (pin 1) V1-16 11,00 11,25 11,50 V 
Supply current at Vp =5 V l43 — 14 — mA 
Operating current V4.1g6 = 11,25 V 14 os 9,25 ~~ mA 
Storage temperature T stg —25 — +150 
Operating ambient temperature Tamb —20 — +70 oC 


PACKAGE OUTLINE 
16-lead dual in-line; plastic (SOT-38). 


April 1986 1455 


1456 


TDA4301 


| VEE 


Bout 7Z96125 


Fig. 1 Block diagram. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


parameter symbol min, typ. max. unit 
Supply voltage (pin 1) Vec1 — = + 12 V 
Supply voltage (pin 13) Vcec2 _ = +12 V 
D.C. output currents 

pins 2,6, 11 and 15;t< 1s lo — — 250 mA 

pin7;t<1s ITGO — _ 10 mA 
Total power dissipation Prot = _ 550 mW 
Operating ambient temperature Tamb —20 ~ +70 
Storage temperature Tstg —25 _ +150 °C 


D.C. CHARACTERISTICS 


parameter symbol min. typ. max. unit 
Supply voltage (pin 13) Vcc2 4,5 5,0 5,5 V 
Supply voltage (pin 1) Vcc1 11,00 11,25 11,50 V 
Reference voltage (pin 10) Vref 3,60 3,75 3,90 V 
Supply current (pin 13) Icc2 — 14,0 — mA 


Operating current (pin 1) Icc1 — 9,25 _ mA 
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Vertical driver TDA4301 


A.C. CHARACTERISTICS 
Vect = V1-16 = 11,25 V; Vec2 = V13-16 = 5,0 V; Tamb = 25 OC 


parameter symbol min. typ. max. unit 


Inputs ¢ and TGI (pins 3, 5, 4, 12 and 14) 


Input voltage range Vo 0 — 5 V 
Input threshold voltage Vé6TH 0,9 1,1 1,3 V 
Input current (Via =5V) I¢ = 10,0 30,0 uA 


Outputs ¢ (pins 2, 6, 15 and 11) 
Load C; = 2000 pF 


Output voltage swing Vo (p-p) -- 10,0 — V 
Timing (Fig. 2) 
delay neg. slope | tq1 — “4 100 ns 
negative slope (fall time) tg5 50 70 90 ns 
delay pos. slope tq3 _ — 100 ns 
positive slope (rise time) td6 30 50 70 ns 


< @ 

- Output TG (pin 7) 

Q 

+ Load Cj = 68 pF 

a Output voltage swing VTGO (p-p) — 10,0 = V 

o Timing (Fig. 2) 

bal delay neg. slope tq1 — — 100 ns 

S negative slope (fall time) tg5 70 100 120 ns 

ra delay pos. slope tq3 — — 100 ns 
positive slope (rise time) td6 50 70 90 ns 

INPUT = 


VOLTAGE 


90% 


OUTPUT 
VOLTAGE 


ta4 7Z80797 


Fig. 2 Timing diagram. 


Load output (doy) capacitor C_ = 2000 pF; output TGo load C; = 68 pF. At the specified load only one 
switching may be done at a time. 
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HORIZONTAL 
DRIVER 


TDA4305T 


PIXEL 
OSCILLATOR 


TDA4302T 


FRAME- 
TRANSFER 
SENSOR 


VERTICAL 
DRIVER 


TDA4301T 


SYNC-PULSE PULSE— 
GENERATOR PATTERN 
GENERATOR 


external 


syne, | SAA1043T 


VERTICAL 
DRIVER 


TDA4301T 


D.C. BIAS 


discrete 


7Z91620.1A 


Fig. 3 Control circuitry for driving the NXA1010 to NXA1040 frame-transfer sensors. 
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DEVELOPMENT DATA 
This data sheet contains advance information and eames 


specifications are subject to change without notice. 


VERTICAL DRIVER 


GENERAL DESCRIPTION 
This monolithic integrated circuit is an inverting buffer between the pulse pattern generator SAA i068 
(LOCMOS technology) and the image sensors NXA1010 to NXA1040. 


The circuit consists of four drivers either for all vertical transfer clocks for image part (1A to 4A), or 
all vertical transfer clocks for storage part (1B to 4B) electrodes, and one driver for a transfer gate 
(TG) electrode. 


QUICK REFERENCE DATA 


parameter symbol min. typ. max. unit 
Supply voltage range (pin 11) V141-14 45 50 55 V 
Supply voltage range (pin 1) V 4-14 11,00 11,25 11,50 V 
Supply current at Vp = 5 V 144 _ 14 = mA 
Operating current V1.44 = 11,25 V 4 — 9,25 -- mA 
Storage temperature T stg —25 — +150 °C 
Operating ambient temperature Tamb —20 ~ + 70 oC 


PACKAGE OUTLINE 
TDA4301T: 14-lead mini-pack; plastic (SO-14; SOT-108A). 
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TDA4301T 


Dout 7Z80796.1 


Fig. 1 Block diagram. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


parameter symbol min. typ. max. unit 
Supply voltage (pin 1) Vecl — + 12 V 
Supply voltage (pin 11) Vcc2 — Ss. + 12 V 
D.C. output currents 

pins 2,6,9and 13;t<1s lo — — 250 mA 

pin7;t<1s ITGO — — 10 mA 
Total power dissipation Ptot ss = 550 mW 
Operating ambient temperature Tamb —20 —_ +70 
Storage temperature T stg —25 — +150 °C 


D.C. CHARACTERISTICS 


parameter symbol min. typ. max. unit 
Supply voltage (pin 11) Vec2 4,5 5,0 55 V 
Supply voltage (pin 1) Vcc 11,00 11,25 11,50 V 
Reference voltage (pin 8) Vref 3,60 3,/5 3,90 V 
Supply current (pin 11) Icc2 — 14,0 — mA 
Operating current (pin 1) lec — 9,25 — mA 
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DEVELOPMENT DATA 


Vertical driver 


A.C. CHARACTERISTICS 
Vect = V1-14 = 11,25 Vi Vec2 = V11-14 = 5,0 V; Tamb = 25 OC 


TDA4301T 


parameter symbol min. typ. max. unit 
Inputs ¢ and TGI (pins 3, 5, 4, 10 and 12) 
Input voltage range Vo — 5 V 
Input threshold voltage VOéTH 0,9 1,1 1,3 V 
Input current (Vo =5 V) lo ~ 10,0 30,0 pA 
Outputs ¢ (pins 2, 6, 13 and 9) 
Load C; = 2000 pF 
Output voltage swing Vo (p-p) — 10,0 — V 
Timing (Fig. 2) 
delay neg. slope tq1 — = 100 ns 
negative slope (fall time) td5 50 70 90 ns 
delay pos. slope tq3 — — 100 ns 
positive slope (rise time) td6 30 50 70 ns 
Output TG (pin 7) 
Load Cy = 68 pF 
Output voltage swing VTGO (p-p) 100 #— V 
Timing (Fig. 2) 
delay neg. slope ta — — 100 ns 
negative slope (fall time) td5 70 100 120 ns 
delay pos. slope tq3 7 = 100 ns 
positive slope (rise time) tg6 50 70 90 ns 
INPUT _ 
VOLTAGE 
90% 
OUTPUT 
VOLTAGE 


Fig. 2 Timing diagram. 


7280797 


Load output (¢oy¢) capacitor C, = 2000 pF; output TGo load C; = 68 pF. At the specified load only one 


switching may be done at a time. 
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PIXEL HORIZONTAL 3 
[=] | OSCILLATOR DRIVER 
4 
TDA4302T TDA4305T i 
3 | 
FRAME- | 
TRANSFER 
VERTICAL 
DRIVER 2 SENSOR 
, TDA4301T | 
SYNC-PULSE PULSE-— ! 
GENERATOR PATTERN : 
Seam GENERATOR | 
auie SAA1043T 
VERTICAL 5 
DRIVER | 
7 TDA4301T l 
5 
wm Oe 


D.C. BIAS 


discrete 


Fig. 3 Control circuitry for driving the NXA frame-transfer sensors. 
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DEVELOPMENT DATA 
This data sheet contains advance information and TDA4302 


specifications are subject to change without notice. 


PIXEL GENERATOR 


GENERAL DESCRIPTION 


The TDA4302 is a monolithic integrated circuit that generates the pulses for the read out registers of 
the NXA1010/1040 image sensors. The device operates in conjunction with the horizontal driver IC 
(TDA4305; TDA4305T). 


Features 

@ Start.Stop RC oscillator with high accuracy over a wide temperature range 

@ Frequency doubler for maximum sensor drive symmetry 

@ Synchronous divide by 6 counter that generates the three-phase signals for the horizontal drivers 

@ Stop.Start oscillator controller which also selects the dC’ inputs or the divide by 6 counter outputs 
@ Voltage reference circuit 


QUICK REFERENCE DATA 


parameter symbol | min. typ. max. unit 


Supply voltage (pin 1) Vp=V1.3 5,5 V 

Supply current (pin 1) Ip a mA 
Storage temperature range T stg + 150 oC 
Operating ambient temperature range Tamb + 70 oC 


PACKAGE OUTLINES 


TDA4302 : 16-lead DIL; plastic with internal heat spreader (SOT-38WE-2). 
TDA4302T: 16-lead mini-pack; plastic (SO-16L; SOT-162A). 
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Vref 
(3,5 V) 


stop. start 
input 


Vref 2 
(2,0V) 


Vret 3 
(3,75 V) 


B10" 


 B2C' 


@3C' 


Cext Rext 


OSCILLATOR 


& 
VOLTAGE REFERENCE 


VOLTAGE 
REFERENCE 


frequency 
output 


FREQUENCY | 


DOUBLER 


TDA4302 : 


Fig. 


1 Block diagram. 


Vp 
(+5 V) 


7Z81126 


output 1 


output 2 


output 3 


— 
O 
> 
i 
oe) 
oe) 
NO 


Pixel generator TDA4302 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 1) Vp max. 12-V 
Input voltage (pins 2, 4, 5, 6, 7 and 8) V\ max. Vp V 
Short-circuit current (d.c.) max. 15 
pin 2 i) max. 10 mA 
pin 12 l42 max. 100 mA 
Tota! power dissipation 
SO package* Prot max. 340 mW 
DIL package Prot max. 1000 mW 
Storage temperature range Tstg —25 to+ 150 °C 
Operating ambient temperature range Tamb —20to+70 °C 


DEVELOPMENT DATA 


* Mounted on p.c.b. 
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TDA4302 


CHARACTERISTICS 
Vp = V1.3=5V: Tamb = 25 °C; unless otherwise specified. 


Supply 
Supply voltage (pin 1) 


Supply current (pin 1) 


Reference voltages 
3,5 V reference voltage (pin 12)* 


2,0 V reference voltage (pin 14) 


3,75 V reference voltage (pin 16) 


Source current (pins 2 and 15) 


Oscillator 
(Coy¢ = 100 pF; Reyx¢ = 450 ) 

Stop.Start/HIGH: stop condition 
Stop.Start/LOW: run condition 


Output frequency (pin 15) 
without adjustment 


Frequency stability 
at —20 to + 60 °C 


Stop.Start input (pin 5) 


Stop = ‘‘0”: oscillator running* * 


Stop = ‘1’: oscillator stops 


Threshold voltage 


Input current at Vj) =5 V 


@C’ inputs (pins 8, 7 and 6) 
Threshold voltage 


Input current at Vj; =5 V 


Outputs (pins 9, 11 and 13) 
Output voltage amplitude 


=n 15 = 
(see Fig. 2) 


V9 11, 13-3 


Timing 


Average d.c. output voltage V9, 11, 13-3 (AV) 


* No d.c. load allowed at pin 12. 

** Extra running condition to obtain correct outputs. 
@1C’ = HIGH (pin 8) 
@2C’ = LOW (pin 7) 
@3C’ = LOW (pin 6) 
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Pixel generator TDA4302 


@C' input 
1,6V 
output 
7281128 
Fig. 2 Output timing. 
<{ 
< 
Q 
fom 
= 
ud oscillator 
= output 
a. 
oO output 1 output 2 output 3 
—t 4 4 4 
Liu C3 C4 
Q 100 nF 100 nF 


TDA4302 


G 4400 
sda ae (nominal) 
+1 100 pF 
il |Rex 
7 om LO 
+5V stop. start @3C’' O2C' OIC’ -9281127.1 
1 input ee ——— 


OC’ inputs 


Fig. 3 Application diagram. 
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DEVELOPMENT DATA — 
This data sheet contains advance information and TDA4303 


specifications are subject to change without notice. 


WHITE PROCESSING ENCODER 


GENERAL DESCRIPTION 


The TDA4303 is a monolithic integrated circuit that operates in conjunction with the PAL-NTSC 
encoder (TDA2501) to form the colour encoder part of a television camera. This circuit can also 
operate in conjunction with the SECAM encoder (TDA2506) and the FM modulator controller 
(TDA2507) for the SECAM system. 


Features 
Processing part 


@ Four input clamping circuits to determine the black levels 
@ Three 1/y correction circuits 
@® Four blanking circuits 
@ Four white clipping circuits 
@ Colour matrix; that delivers 
U (with respect to colour difference signal D’p 
V (with respect to colour difference signal D’p 
Y and the W signal © 


CVBS part 


@ Chrominance, luminance and synchronized summation circuit 

® Contour amplifier 

@ A black and a white clipping circuit in the output stage 

@ Output stage with the capability to drive a 75 Q coaxial cable system 


QUICK REFERENCE DATA 


parameter | min. typ. max. unit 


Supply voltage (pin 13) Vp = V43-27 4,75 5,25 V 

Supply current (pin 13) Ip — — mA 
Storage temperature range Tstg —25 +150 {| °C 
Operating ambient temperature range Tamb —20 +70 oC 


PACKAGE OUTLINES 


TDA4303: 28-lead DIL; plastic with internal heat soreader (SOT-117). 
TDA4303T: 28-lead mini-pack; plastic (SO-28; SOT-136A). 
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sandcastle 
input 


1/y 


adjustment 
input 


input 
signals 


Vp 


Uo Yo 
output output 
PAL/NTSC/SECAM 7 Vo vaca chrominance 
selection input output (Yi) input 


21 


| SYSTEM 

SWITCH 
8,1  BK/CB 
SEPARATOR 


CLAMPING 


CLAMPING 


CLAMPING 


CLAMPING 


TDA4303 


BLANKING 
W. CLIPPING 


BLANKING 
W. CLIPPING | 


BLANKING 
W. CLIPPING 


BLANKING 
W. CLIPPING 


| MATRIX |} 


(pedestal) 2,8Ci+0,9CF2 +1,8Yi 


VOLTAGE 
REFERENCE 
1,6V 


VOLTAGE 
REFERENCE 
27V 


16 


Wo Ti To CF2 CF1 Co Ci composite sync 
output input output input input output input input 


Fig. 1 Block diagram. 
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White processing encoder TDA4303 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 13) Vp max. 12 V 
Total power dissipation | 
SO package * Prot max. 730 mW 
DIL package Prot max. 1000 mW 
Storage temperature range Tstg —25 to+ 150 OC 
Operating ambient temperature range Tamb —20 to+ 70 OC 


DEVELOPMENT DATA 


* Mounted on p.c.b. 
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TDA4303 


CHARACTERISTICS | 
Vp = V13-27 = 5 V; Tamb = 25 OC; unless otherwise specified 


Supply 

Supply voltage (pin 13) 

Supply current (pin 13) 

(75 Q resistor to CVBS output) 


PROCESSING PART 
Input signals RGB and W 
R (pin 3); G (pin 2); B (pin 1); W (pin 28) 

(peak-to-peak value) Vn-27(p-p) 
Uo output signal (pin 17; peak value) 

at V1.27(p-p) =1V | ¥17-27(M) 
Vo output signal (pin 14; peak value) 

for PAL and NTSC 


at V3.27(p-p) = 1 V V'14-27(M) 


Vo (D’R) output signal (pin 14; peak value) 

for SECAM | ) 

at V3.27(p-p)=1V | V44-27(M) 
Yo output (pin 20; peak value) 

at V3, 2, 1-27(p-p) = 1 V and , 

V28-27(p-p) = OV V20-27(M) 
Wo output (pin 26; peak value) 

at V28-27(p-p) =1V V 26-27 (P) 
1/y tracking between Uo, Vo and Yo outputs. 
1/y correction of Uo, Vo and Yo* 


. YO 7 S 
Ratio Wo at V28-27(p-p) =1V 


Set-up Yo output 
at Voedestal = Vref2 —9,1 V 


White clipping Uo, Yo and Wo outputs 
with respect to 1 V(p-p) 


* 2,2 kQd (+ 5%) load resistor connected between 1/y control input (pin 4) and ground (pin 27). 


1472 April 1986 


White processing encoder TDA4 30 3 


Burst amplitude during PAL 
(system switch V91.97 = 5 V) 
Uo output (with respect to black level) 


(peak-to-peak value) V17-27(p-p) | —233 —258 | mV 
Vo output (with respect to black level) 
(peak-to-peak value) V14-27(p-p) | 233 258 mV 
patie eee M17-27 0,965 1,035 
Burst Vo V 14-27 
Burst amplitude during NTSC 
(system switch V941.97 = 0 V) 
Uo output (with respect to black level) 
(peak-to-peak value) V17-27(p-p) | —380 —370 | mV 
D.C. output voltage levels 
Uo and Vo outputs V17, 14-27 2,3 2,/ V 
: Yo and Wo outputs V20, 26-27 — — V 
QO Black level decay of Vo, Uo, Yo and 
5 Wo outputs (during video scanning) Vn-27 — 6 mV 
= Reference voltage V-ef2 V 18-27 1,4 1,8 V 
3 Reference voltage Vref] V 16-27 2,5 2,9 V 
S Power supply rejection ratio | 
re at Vo, Uo, Yo and Wo outputs (1 kHz) R/R — — dB 
System switch (pin 21) 
PAL system ON V91-27 3,8 — V 
SECAM system ON V91.27 1,4 3:1 V 
NTSC system ON V91-27 — 1,0 V 
Sandcastle input (pin 8) 
Threshold burst key V3.97 2p Vp V 
Input current at Vg.97=5 V Ig _ — LA 
Threshold composite blanking V3.97 ie 2,5 V 
Input current at Vg.97 = 2,5 V Ig = = MA 
Input leakage current at Vg.97=0V ee es = MA 
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CHARACTERISTICS (continued) 


CVBS PART 
(A.C. coupled, 150 Q output load) 


Chrominance input (pin 15) 
D.C. input bias voltage = Vref2 


Input voltage range (100% saturated) 
(peak-to-peak value) 


Input resistance 


Input capacitance 


CVBS amplitude (pin 12) 
Black level CVBS output signal V 12-27 


Maximum output voltage swing 
(peak-to-peak value) V12-27(p-p) 
Synchronization input pulse (CS) 
(peak-to-peak value) V9-27(p-p) 
Delay between CS input to CVBS output * tg 
Luminance output component 
with Y input = 0,5 V(p-p) 
(peak-to-peak value) V 12-27(p-p) 
Chrominance output component 
with chrominance input = 0,6 V(p-p) 


(peak-to-peak value) V 12-27(p-p) 
Differential gain dG 
Differential phase dé 


Power supply rejection ratio (1 kHz) 


VCVBS 
V 


20 log 


Y input (pin 19) 


Input voltage range 
(peak-to-peak value) V 19-27(p-p) 


Input resistance R19 
Input capacitance C| 


* See application information; Figs 2 and 3. 


April 1986 


TDA4303 


White processing encoder 


Contour inputs (CF1 pin 23; CF2 pin 22) 


Input voltage range 


(peak-to-peak value) V93, 22-27(p-p) 
Contour gain range between Ci input 
and CVBS output G6-12 


White clipping level 
(with respect to 1,4 V Yo component 
of the CVBS output signal) 


Black clipping level | 
(with respect to 1,4 V Yo component 
of the CVBS output signal) 


WT3 buffer gain 
Delay between CF1 input and CVBS output 
Delay between CF2 input and CVBS output 


DEVELOPMENT DATA 
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TDA4303 


APPLICATION INFORMATION 


Vp 


(+5V) | , 
+ 


~ 
+ = — Vreft 
STABILISATION PART 100 nF 
18 < 
H—-¥# Vreto 


Vss TDA4303 
(OV) 
‘7 
10nF 
Y—— Vo 
100 nF 
luminance —>—— Yo (1) 
10 nF 
y Uo 
10 nF 
\’ Wo 
RY 
V/y 
{| 
adjustment * 22kQ 
set-up 
56k0 . 
composite blanking 
47kQ 
burst key 
PAL/NTSC/SECAM 
Ti 
To (2) 
CF2 
CF1 
Co (3) 
Ci 
Yi 


(4) 750 
=e CVBS 
chrominance (CHRi) 

47 ko, 
composite sync be 
3,3 pF 


XN 
33 pF 
composite sync correction Y———J 
1kO 
Vref2 L__ 


CVBS 
feedback 


7Z81196 


(1) Yo output (pin 20) = (0,587 E’G;) — set-up. 
With: E’ (input amplitude) = E; 1/y; y = 0,55; Ry = 2,2 kQ. 
(2) To output (pin 24) = 2 x Ti. 
(input Ti biassed to Vre¢g when not used). 
(3) Co output (pin 7) = 2 x (CF2 — CF1). 
(inputs CF 1, CF2 biassed to V-re¢g when not used). 
(4) CVBS output (pin 12) = (1,4 CF2+ 4,4 Ci+2,8 Yi+ 3,58 CHRi) — 0,615 CS 
(inputs CF2, Ci, Yi, CHRi, CS biassed to Vref2 when not used). 


Fig. 2 Application diagram for black and white television camera. 
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White processing encoder TDA4303 


Vp 
(+5V) 
+ 
—— 60 uF 
| N Vref1 
STABILISATION PART 100 nF 
~\ 
t——-* Vret2 
Vss TDA4303 
(OV) 
4 * 
100 nF F 
Red Ri 43 14 Vo 
Green Yo (1) 
100 nF . PROCESSING PART 
Blue Uo 
White (2) 
1/y ay 


adjustment *% 


2,2kD 
set-up 
56 ko 
composite blanking 
47k 
< burst key 
= 
<q PAL/NTSC/SECAM 
QO 
fae 
2a Ti 
Lu 
= ore 
Oo 
ol CF1 
Lu 
> 01 
QO 
Yi 
CVBS 
chrominance (CHRi) 
47k. 
composite sync = 
3,3 pF 
N“ 
33 pF 
composite sync correction Y—— 
1k0 
Vref2 {| 
CVBS 
feedback 


7281197 


(1) Yo output (pin 20) = (Y — Wo) — set-up. 
With: Y = 0,299 E;Ri + 0,587 E’Gi + 0,114 E’Bi and 
E’ (input amplitude) = E; 1/y; 7 = 0,55; Ry = 2,2 kQ. 
(2) Wo output (pin 26) = Wi. 
(3) To output (pin 24) = 2 x Ti. 
(input Ti biassed to Vre¢g when not used). 
(4) Co output (pin 7) = 2 x (CF2 — CF1). 
(inputs CF1, CF2 biassed to V;e¢o when not used). 
(5) CVBS output (pin 12) = (1,4 CF2+ 4,4 Ci + 2,8 Yi +3,58 CHRi) —0,615 CS 
(inputs CF2, Ci, Yi, CHRi, CS biassed to V-p¢g when not used). 


Fig. 3 Application diagram for colour television camera. 
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DEVELOPMENT DATA 
This data sheet contains advance information and TDA4305 


specifications are subject to change without notice. 


HORIZONTAL DRIVER 


GENERAL DESCRIPTION 
The TDA4305 is a monolithic integrated circuit which drives the output registers of the frame transfer 
sensors (NXA1010/1040). 


Features 


@ Three inverting buffers 
@ Adjustable duty cycle control 
@ Voltage reference circuit 


QUICK REFERENCE DATA 
parameter 


Supply voltages 
pin 15 
pin 10 
pin 16 
Supply current (quiescent) 
pin 15 (outputs HIGH) 
pin 15 (outputs LOW) 
pin 10 
pin 16 
Total power dissipation 
Storage temperature range 


Operating ambient temperature range 


PACKAGE OUTLINE 
16-lead DIL; plastic with internal heat spreader (SOT-38WE-2).. 
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TDA4305 


duty cycle LEVEL VOLTAGE Vp3 
control input SHIFTER REFERENCE (11,25 V) 
Vreft Vp4 
- & ; 
3 V 
buffer input 1 . D 1 |e ref2 
rinpu a RIVER (3,75 V) 
slicing level input ars ue output 1 
TDA4305 
a 5 12 
buffer input 2 DRIVER 2 O output 2 
OV ut output 3 | 
az 
. 7 10 V; 
buffer input 3 DRIVER 3 | P2 
i (11,25 V) 
8 9 
not connected not connected 


7281129 


Fig. 1 Block diagram. 
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Horizontal driver | TDA4305 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltages 


pin 15 VP4 max. 12 V 

pin 10 Vp2 max. 12 V 

pin 16 Vp3 max. 12 V 
Input voltage (pins 1, 3, 4, 5 and 7) Vy max. Vp; V 
Short-circuit current (pin 14) 

t<1s 114 max. 100 mA 
Output current (pins 11, 12 and 13) 

t<1s lo max. 15 mA 
Total power dissipation Prot max. 1000 mW 
Storage temperature range T stg —25 to+ 150 OC 
Operating ambient temperature range Tamb —20 to+ 70 °C 


< 
~ 
<x 
Q 
_ 
= 
Lu 
= 
QO. 
Oo 
—I 
Lu 
= 
Lu 
aa) 
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TDA4305 


CHARACTERISTICS 


Vp1 = V15-6 = 9 V: Vp2 = V10-6 = 11,25 V; Vp3 = V16-6 = 11,25 V; Tamb = 25 OC; unless otherwise 
specified. 


Supply 
Supply voltage 
pin 15 
pin 10 
pin 16 


Supply current (quiescent) 
pin 15 (outputs HIGH) 
pin 15 (outputs LOW) 
pin 10 
pin 16 


Supply current (peak) * 
pin 10 (one transition only) 


Total power dissipation 
with NXA1020 


Reference voltages 

2,0 V reference voltage (pin 2) 
3,75 V reference voltage (pin 14) 
Source current (pins 2 and 14) 


Duty cycle control input (pin 1) 
Input voltage 
Input current at V1.6 =2,/5 V 


Buffer inputs (pins 3, 5 and 7) 
Input current atV3 5 7.6=5V 
Threshold voltage 


Timing (C;_ = 68 pF; see Fig. 2) 
Rise time 
Fall time 


Delay time 


Outputs (pins 11, 12 and 13) 
Output voltage swing V11, 12, 13-6 


* Pulses shifted 120 degrees. 
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DEVELOPMENT DATA 


Horizontal driver 


voltage input 


(V)) threshold 


driver output 


VQ >10Vip- 
(Vo) O (P-P) 


7281131 


Where: tq1 = tg; tq3 = tg; tqa-tg1 = tr; tqq-tq3 = te. 


Fig. 2 Output timing. 


11,5V 


outputs 


TDA4305 


oie input 1 input 2 input 3 
lee : i 


7281130 


Where: n.c. = not connected. 


Fig. 3 Application diagram. 
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TDA4305 


DEVELOPMENT DATA 
This data sheet contains advance information and TDA430 5T 


specifications are subject to change without notice. 


HORIZONTAL DRIVER 


GENERAL DESCRIPTION 


The TDA4305T is a monolithic integrated circuit which drives the output registers of the frame transfer 
sensors (NXA1010/1040). 


Features 


@ Three inverting buffers 

@ Adjustable duty cycle control 
@ Voltage reference circuit 
QUICK REFERENCE DATA 


parameter 


Supply voltages 


pin 13 VP1 = V13-6 
pin 8 | Vp2 = V8.6 
pin 14 Vp3 = V14-6 
Supply current (quiescent) 
pin 13 (outputs HIGH) Ip 
pin 13 (outputs LOW) Ipy 
pin 8 Ip2 
pin 14 Ip3 
Total power dissipation Prot 


Storage temperature range T stg 


Operating ambient temperature range Tamb 


PACKAGE OUTLINE 
14-lead mini-pack; plastic (SO-14; SOT-108A). 
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~ duty cycle: 
‘control input 


Vref 
(2,0V) 


buffer input 1 


slicing level input 


buffer input 2 


OV 


buffer input 3 


February 1986 


LEVEL VOLTAGE 
SHIFTER REFERENCE 


DRIVER 1 


DRIVER 2 


DRIVER 3 


Fig. 1 Block diagram. 


Vp3 


~ (11,25 V) 


VP4 
(SV) 


Vref2 
(3,75 V) 


output 1 


output 2 


- Output 3 


Vp2 
(11,25 V) 


DEVELOPMENT DATA 


Horizontal driver | | TDA4305T 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltages 


pin 13 Vp4 max. 12 V 

pin 8 Vp2 max. 12 V 

pin 14 Vp3 max. 12 V 
Input voltage (pins 1, 3, 4, 5 and 7) V\ max. Vp, V 
Short-circuit current (pin 12) 

t<1s 42 max. 100 mA 
Output current (pins 9, 10 and 11) 

t<1s lo max. 15 mA 
Total power dissipation* Prot max. 400 mW 
Storage temperature range Tstg —25 to+ 150 °C 
Operating ambient temperature range Tamb —20 to+ 70 °C 


* Mounted on p.c.b. 
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1488 


CHARACTERISTICS 
Vp1 = V13.6 = 5 V; Vpo = Vg.g = 11,25 V; Vp3 = V14-6 = 11,25 V; Tamb = 25 OC; unless otherwise 
specified. | 


Supply 
Supply voltage 
pin 13 
pin 8 
pin 14 


Supply current (quiescent) 
pin 13 (outputs HIGH) 
pin 13 (outputs LOW) 
pin 8 
pin 14 


Supply current (peak) * 
pin 8 (one transition only) 


Total power dissipation 
with NXA1020 - 


Reference voltages 
2,0 V reference voltage (pin 2) 


3,75 V reference voltage (pin 12) 


Source current (pins 2 and 12) 


Duty cycle control input (pin 1) 
Input voltage 


Input current at Vi.6 = 2,/5 V 


Buffer inputs (pins 3, 5 and 7) 
Input current at V3 5 7.6=5V 


Threshold voltage 


Timing (C,_ = 68 pF; see Fig. 2) 
Rise time 


Fall time 


Delay time 


Outputs (pins 9, 10 and 11) 
Output voltage swing 


V9 10, 11-6 


* Pulses shifted 120 degrees. 
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Horizontal driver TDA4305T 


voltage input 
(Vi) threshold 


driver output 


(Vo) Vo >10V(p-p) 


7281131 
Where: tq4 = tg; tq3 = tg: tq2-tq1 = ty) tq4-tg3 = ty. 


Fig. 2 Output timing. 


11,5V 


outputs 


DEVELOPMENT DATA 


TDA4305T 


input 1 input 2 input 3 


7281133 


Fig. 3 Application diagram. 
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DEVELOPMENT DATA 
This data sheet contains advance information and TDA4306 


specifications are subject to change without notice. 


MASTER GAIN 


GENERAL DESCRIPTION 


The TDA4306 is a monolithic integrated circuit which controls the amplification of the four output 
signals (White, Yellow, Green and Cyan) from the frame transfer sensors (NXA1020/40). The matching 
of the four channels is excellent over the whole control and temperature range. An on-chip white 
clipping circuit protects the white processor (TDA4303) from output signals that are too large. If white 
clipping occurs, a pulse is available to kill the colour information. Highlights will always be white, not 
coloured. 


Features 

@ Four variable gain amplifiers 
@ White clipping circuit 

@ Blanking switch 

@ 2,1 V reference voltage 


QUICK REFERENCE DATA 


parameter symbol 
Supply voltage (pin 20) Vp = V90-10 
Reference voltage (pin 6) Vref 

Total power dissipation Prot 

Storage temperature range T stg 
Operating ambient temperature range Tamb 


PACKAGE OUTLINES 


TDA4306_ : 20-lead DIL; plastic (SOT-146). 
TDA4306T: 20-lead mini-pack; plastic (SO-20; SOT-163A). 
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al 
tg?) 
on 
oa) 
Cc. 
pet) 
= 
< 
— 
i<e) 
© 
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amplifier 1 
gain adjustment input 


amplifier 1 input 


amplifier 2 
gain adjustment input 


amplifier 2 input 


amplifier 3 
gain adjustment input 


amplifier 3 input 


amplifier 4 
gain adjustment input 


amplifier 4 input 


Vp slicing level composite blanking 
(+5V) input input 
a 
15 


WHITE 
CLIPPING 


BLANKING 
SWITCH 


TDA4306 


VOLTAGE 
REFERENCE 


16 11 
7Z81135 
master gain 2,1V white-clipping 
control input reference reference voltage 
voltage output | 
white-clipping 


pulse output 


Fig. 1 Block diagram. 


amplifier 1 output 


amplifier 2 output 


amplifier 3 output 


amplifier 4 output 


90¢7VCL 


Master gain TDA4306 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 20) Vp max. 12 V 
Input voltage (pins 1, 2, 3, 5, 8, 9, 

12, 13, 15, 18 and 19) Vy max. 5 V 
Output current (pins 17, 4, 7 and 14) 

tls lo max. 100 mA 
Total power dissipation 

SO package” Prot max. 370 mW 

DIL package Prot max. 1000 mW 
Storage temperature range Tstg —25 to+ 150 °C 
Operating ambient temperature range Tamb —20 to+ 70 °C 


DEVELOPMENT DATA 


* Mounted on p.c.b. 
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TDA4306 


CHARACTERISTICS 
Vp = V20.10 = 5 V; Tamb = 25 °C; unless otherwise specified 


Sipoly 

Supply voltage (pin 20) 
Reference voltage (pin 6) 
Temperature drift of V raf 
External load current 


Total power dissipation 


Variable gain amplifiers 
Inputs (pins 2,9, 12 and 19; note 1) 


Input voltage (peak-to-peak value) 
negative video Vn-10(p-p) 
positive video (gain = 1) Vn-10(p-p) 


Input bias current 
at Vj = 2,6 V | In (bias) 


Input resistance R29, 12, 19 


Outputs (pins 17, 4, 7 and 14) 

D.C. offset voltage of input to output 
(output = Vee) 

D.C. offset voltage of input to output 
(output = Vref) 


Offset voltage between blanked 
output and V ref 


Drift of blanked output voltages 
Output sink current 
Resistive load of output to ground 


Output voltage swing 


Output voltage swing | 
at Vref = 2,1 V Vreft 1200 mV 


Output impedance 100 
Power supply rejection ratio (1 kHz) 30 
Bandwidth 7 
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DEVELOPMENT DATA 


Master gain 


Master gain control input (pin 5) 
Gain control range 
Input current at V5.49 =O V 


Matching of gain (note 2) 
between the 4 channels (ftemp. range 


and as fgain range 2 to x 8) 
Gain stability = 


Differential gain 


Differential phase 


Gain adjustment inputs 
(pins 18, 3, 8, 13) 
Input voltage range 


Overall gain (MG = 2) 
at Vagj = 0,9 V 
at Vadj =19V 


Input current (pins 3, 8 and 13) 
atV;=1,6 V 


Input resistance (pin 18) 
Input voltage (pin 18; open-circuit) 


White clipping circuit 


Slicing level (pin 1) 
input voltage range 
input current at V1.49=1V 


White clipping reference voltage (pin 11) 


Output pulse (pin 16) 
(peak-to-peak value) 

Output voltage (pin 16) 
LOW 
HIGH 

Output sink current (pin 16) 


Delay of a variable gain amplifier input 
to white clipping output 


dG 
do 


V1-10 
4 
V11-10 


V16-10(p-p) 
VOL 

VOH 

los 


tg 


TDA4306 


see Fig. 2 
— 30 LA 
— 1 % 
3 — % 
~ % 
— 2 deg 
— 1,9 V 
_ 2,2 
— 2 BA 
3,25 — kQ 
1,2 — V 
~ 1,8 V 
V1-10 = V 
x2 5V 
_ _ V 
—~ 1 V 
— — V 
— 0,1 mA 
— 100 ns 
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TDA4306 : 


CHARACTERISTICS (continued) 


Blanking switch (pin 15) 


Composite blanking input voltage 
active HIGH 
active LOW 


Input current at V45.79 =O V 


Input capacitance 


Delay between blanking input and 
one of the 4 amplifier outputs 


Notes to the characteristics 
1. The maximum input voltage is permitted only if the input voltage minus the d.c. offset voltage = 2,1 V. 
If the input voltage minus the d.c. offset voltage = 1,6 V, the maximum input voltage is 1 V(p-p). 


2. Over the range 2 to x 8, after that each channel is adjusted to 0. 
This is possible only if the blanking pulse is switched off and the d.c. input voltage is equal to Vref. 


1 
Gy 7Z81136 


ol he | 


* 
- 
z 
a 
- 
Z 
Lal 
x 


0 1 MG (V) 2 


Fig. 2 Gain as a function of Vic. 


1496 February 1986 


TDA4500 


SMALL SIGNAL COMBINATION IC FOR MONOCHROME TV 


GENERAL DESCRIPTION 


The TDA4500 combines all small signal functions (except the tuner) which are required for a mono- 
chrome television receiver. 


For a complete monochrome television receiver only output stages are required to be added for 
horizontal and vertical deflection, video and sound. The TDA4500 can also be used in simple colour 
television receivers. In this application an external sandcastle pulse generator is required. 


It incorporates the following functions: 


— vertical sync separator/oscillator 
— vertical output 

— coincidence detector (sound mute) 
— phase detector/frequency control 
— a.g.c. detector 

— sync separator 

— horizontal oscillator 

— synchronous demodulator 

— vision i.f. amplifier 

— tuner a.g.c. 

— d.c. volume control 

— a.f.c. detector 

— video output 

— sound demodulator 

— audio output 

— gate pulse generator 

— sound limiter/feedback 

— 90° phase shift 

— overload detector 

— horizontal output 


QUICK REFERENCE DATA 


Supply voltage V7—10, V22—10 typ. 10,5 V 


Supply current I7 typ. 75 mA 
Supply current 199 typ. 45 mA 
Operating ambient temperature range Tamb —25 to +65 OC 
Storage temperature range T stg —25 to +150 °C 
Power dissipation Prot max. 7. W 


PACKAGE OUTLINE 
28-lead DIL; plastic, with internal heat soreader (SOT-117). 
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TDA4500 
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CONTROL 


SYNCHRONOUS 


DEMODULATOR | | 20) 


OVERLOAD 
DETECTOR 


A.F.C. 
AUDIO 90° 
OUTPUT peiaiett PHASE SHIFT 


AND OUTPUT 


SOUND 
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FEEDBACK 


VIDEO 
OUTPUT 


SOUND 
DEMODULATOR 


TDA 4500 


M0642 


Fig. 1 Block diagram. 
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Small signal combination IC for monochrome TV 


PINNING 


Pin number 


function 


vertical oscillator 
vertical output 
vertical feedback 
top linearity 
flyback pulse 
tuner a.g.c. 
+10,5 V supply 


i.f. input 


ground 

volume control 
sound output 

6 MHz tuning 
(5,5 MHz tuning) 
decoupling 


Pin number 


TDA4500 


function 


sound i.f. 

video output 

a.f.c. output 
decoupling capacitor 
ground 

38,5 MHz reference 
(38,9 MHz reference) 
horizontal supply voltage 
horizontal oscillator 
top sync detector 
phase detector 

sync separator 
horizontal output 


mute/coincidence 
detector 
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TDA4500 


1500 


FUNCTIONAL DESCRIPTION (Fig. 1) 


A complete black-and-white receiver can be built around this circuit by adding only the output stages 
for horizontal and vertical deflection with the video and sound output stages. The TDA4500 can also 
be used in simple colour television receivers using an external circuit to generate the sandcastle. 


The block diagram (Fig. 1) depicts the various functions which are described briefly below. 


The sensitivity of the i.f. amplifier is 70 uV for a peak-to-peak output voltage of 3 V (compare the 
TDA3541). This amplifier has a symmetrical input (pins 8 and 9) and is followed by a synchronous 
demodulator. The external tuned circuit is connected to pins 20 and 21. This circuit provides the 
information for the a.f.c. circuit, the 90° phase shift being supplied by internal RC-networks. An 
a.f.c. output with a voltage swing of about 9 V is obtained from pin 17 (V7_19 = 10,5 V). 


The a.g.c. detector is gated to reduce sensitivity to external electrical noise and the a.g.c. time constant 
network is connected to pin 24. Gain control range of the i.f. amplifier is greater than 60 dB. Adjust- 
ments of the tuner take-over point is made at pin 4. When the voltage at pin 4 is approximately 3,5 V 
the direction of the tuner control voltage is positive-going. When the voltage at pin 4 is approximately 
8 V the direction of the tuner control voltage is negative-going. 


An output signal of 3 V (p-p) is obtained from the video amplifier (top sync level 1,5 V) with negative- 
going sync. Since the sound signal is derived from pin 16 (see Fig. 4) the video output is not blanked 
during the flyback period. As shown in the application circuit (Fig. 4) the band-pass filter for the 
sound must be connected between video output (pin 16) and sound i.f. input (pin 15). Sound infor- 
mation passes through a sound limiter network and a sound demodulator circuit with an external 
tuned circuit for this stage connected to pin 13. The demodulator is followed by a volume control 
stage with a control range of 80 dB and an output amplifier with an audio output signal of 170 mV 
(r.m.s.) for a Af of 7,5 kHz and at maximum volume setting. 


The slicing level of the sync separator is referred to the top sync and is determined by the values of 
external resistors, the recommended slicing level being 30%. Noise protection is provided for the 
sync separator stage. Separated sync pulses are supplied to the gated phase detector which compare 
the sync pulses with the sawtooth voltage obtained from the horizontal flyback pulse (pin 5). During 
catching the gating of the phase detector is switched off and the phase detector output current is 
increased. 


The in-sync or out-of-syne condition is detected with the coincidence detector which is also used 

for transmitter identification. Sound output is suppressed when no input signal is available. Clamping 
the voltage on pin 28 to a level of 3,5 V sets the phase detector to a high output current, short time 
constant mode. This is appropriate for the reception of VCR signals. 


Phase detector output voltage levels maintain the horizontal oscillator at its correct operating 
frequency. The push-pull output (pin 27) has a typical duty cycle of 40%. 


Vertical sync pulses are obtained from an internal integrating network with the vertical sawtooth being 
generated in the vertical oscillator. This sawtooth voltage is compared with the feedback voltage from 
the deflection coil via pin 3. The comparator generates the drive voltage for the vertical deflection 
output stage. 


The TDA4500 has four supply pins. Pin 7 and pin 10 are for the main positive supply and circuit 
ground respectively. 


Critical circuits are grounded by pin 19. Pin 22 is the supply for the horizontal oscillator. A low 
current supply (5 mA minimum) can be used to start the oscillator from an external high voltage 
supply rail. | 
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Small signal combination IC for monochrome TV TDA4500 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (1EC134) 

Supply voltage V7_10, V22—10 max. 13,2 V 
Total power dissipation Prot max. 1,7 W 
Storage temperature range Tstg —25 to +150 2 6 
Operating ambient temperature range Tamb —25 to +65 oC 


CHARACTERISTICS 
V7—109 = 10,5 V, V29_.19 = 10,5 V and Tamp = 25 OC unless otherwise specified 


parameter 


Supply voltage 
Supply current 


Supply voltage (horizontal 
oscillator) 


Supply current (horizontal 
oscillator, note 1) 


Power dissipation 


Vision i.f. amplifier (pin 8) 


Input sensitivity (onset of a.g.c.) 
at 39,5 MHz (note 2) 


Differential input resistance 
(note 3) 


Differential input capacitance 
(note 3) 


Gain control range 


Output signal expansion for 50 dB 
input signal variation (note 4) 


Maximum input signal Vie max 


Video amplifier (note 5) 


Zero signal output level 
(note 6) V16—10 


Top sync output level 
(note 7) V16—10 


Video output signal amplitude 
(peak-to-peak value) V16—10(p-p) 


Internal bias current of n-p-n 
emitter follower output transistor Ip 


Bandwidth of demodulated 
output signal B 


Video non-linearity (note 8) 
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CHARACTERISTICS (continued) 


ce 


Tuner a.g.c. 

Take-over voltage (pin 4) for 
positive-going tuner a.g.c. 
(n-p-n tuner) 

Take-over voltage (pin 4) for 
negative-going tuner a.g.c. 
(p-n-p tuner) 

Maximum tuner a.g.c. output 
swing 

Output saturation voltage at 
Ig=2mA 


Leakage current 


A.F.C. circuit (note 9) 
A.F.C. output voltage swing 
Available output current 
Output voltage at nominal 


circuit 


Sound circuit 


Input limiting voltage when 
Vo = VOmax — 3 dB 
(note 10) 


Input resistance at pin 15 
(note 11) 


A.F. output signal at pin 12 
(note 12) (r.m.s. value) 


Voltage with pin 11 
disconnected 


to ground 


(note 13) 


December 1982 


tuning of the reference tuned 


Volume control (pin 11) (Fig. 3) 


Current pin 11 short-circuited 
Volume control characteristic 


Value of external control resistor — 


V4—10 


V4—10 


I6 max 


V6—10(sat) 
Ig 


V17—19 
+147 


V17~19 


V12—10(rms) 


V11—-10 


See Fig. 3 
5 


Small signal combination IC for monochrome TV TDA4500 


Horizontal synchronization 
circuit 

Slicing level sync separator 
(note 14) 


Holding range PLL 


Catching range PLL 

Control sensitivity video to 
flyback (note 15) 

Horizontal oscillator 

Free running frequency 


Spread with fixed external 
components 


Frequency variations due to 
supply voltage changes 
(note 16) 


Frequency variation with 
temperature 


Maximum frequency shift 
Maximum frequency deviation 
between starting point output 
and nominal condition 
Horizontal (push-pull) output 
Output current 
1 Output impedance 


Voltage when I97 = 10 mA 


Duty cycle of output pulse 
(note 17) 
Flyback input (note 18) 


Minimum required input 
amplitude (peak-to-peak value) 


Phase detector switching voltage 
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TDA4500 


CHARACTERISTICS (continued) 


Coincidence detector (mute) 
(note 19) 


Voltage in synchronized condition 


Voltage in non-synchronized 
condition (no-signal) 

Switching level to switch phase 
detector from slow to fast 


| Switching level to activate the 
‘mute’ function (transmitter 
identification) 


Output current; in-sync 
(peak-to-peak value) 


Vertical oscillator 


Free running frequency 


Spread with fixed external 
components 


Afosc 
Holding range at nominal frequency 


Temperature coefficient TC 


Frequency shift due to a supply 
voltage change from 9,5 to 12 V 


Afosc/AV 


Vertical output (pin 2) 


Output current 7) 


Output resistance R210 


Feedback input (pin 3) 


D.C. input voltage V32_10 


A.C. input voltage 
(peak-to-peak value) 


V3—10(p-p) 
Input current I3 


Non-linearity of deflection current 
at Vp = 10,5 V 
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Small signal combination IC for monochrome TV TDA4500 


Notes to characteristics 


1. It is possible to start the horizontal oscillator by supplying a current of 5 mA which can be taken 
from the mains rectifier, to pin 22. The main supply (pin 7) can then be derived from the 
horizontal output stage. 


2. |.F. input voltage (r.m.s.) — value at top sync level at which the video amplitude has dropped 0,5 
dB compared with the amplitude at an input signal of 10 mV. 


3. The input impedance has been chosen such that a SAW-filter can be applied. 800 Q2 is an 
acceptable compromise between the requirements for triple transient suppression and power loss. 


Measured with 0 dB = 150 uV. 


Measured at 10 mV(r.m.s.) top sync input signal. 


4 

5 

6. With switched demodulator. 

7. Signal with negative-going sync with top white being 10% of the top sync amplitude (Fig. 2). 
8. This figure is valid for the complete video signal amplitude (peak-white to top sync). 

9 


Measured with an input signal (Vg_9) of 10 mV(r.m.s.); the a.f.c. output (pin 7) loaded with 2 x 
100 k&2 between the supply and ground. The O factor of the reference tuned circuit is 50. 


10. Voltage at pin 15 is the r.m.s. value. Qy of the demodulator tuned circuit is 20. Audio 
frequency is 1 KHz and the carrier frequency is 5,5 MHz. 
11. Measured with an input signal of 1 mV(r.m.s.) 


12. The tuned demodulator circuit must give an output level equal to that given in the “‘mute”’ 
condition. 

13. Volume can be controlled using a variable resistor connected to ground (nominal! 5 kQ&2) or by 
means of a variable d.c. voltage. In this latter case the rather low impedance at pin 11 must be 
taken into account. 


Fig. 2 Video output signal, 
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Notes to characteristics (continued) 


14. 


15. 


16. 
17. 


18. 


19. 


The sync separator is noise gated. The slicing level is referred to top sync level and is 
independent of the video information. The value given is a percentage of the sync pulse 
amplitude. The slicing depends on the values of external resistors connected to pin 26. 


Phase detector current increases by a factor of 7 during “‘catching’’ and when phase detector 
operates in the ‘FAST’ mode (pin 28). This ensures a high catching range and a higher dynamic 
loop gain. 

Supply voltage variation in the range 8 to 12 V. 

The negative-going edge of this pulse initiates the switch-off of the horizontal output transistor 
(simultaneous driver). 

The circuit requires an integrated flyback pulse. The gate pulses for a.g.c. and the coincidence 
detector are obtained from the sawtooth. 

The functions of in-sync/out-of-syne and transmitter identification have been combined on pin 
28. For reception of VCR-signals the voltage on this pin must be fixed between 3 V and 4,5 V so 
that the time constant is fast and the sound is still available. 


i 
| 
L 


ce 


Vi1—10!V) 


Fig. 3 Volume control characteristic 
at f= 1 kHz. 
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Small signal combination IC for monochrome TV TDA4500 


APPLICATION INFORMATION 
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supply video 
horizontal voltage , output 
y oscillator 
a.f.c 
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22 nF 270 4s Lee it: 
VCR nF 27 Ko ‘60 0 | 
SFE 5,5 MB 
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TDA 4500 
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i +10,5 V ; 47 kQ 22 nF 
680 “4 positive | L 
KQ F vertical 22 kQ j supply volume 
output control 
pele flyback y 
vin ~ f : 
fl. if. i 5,5 MHz 
if. input (6.0 MHz) 
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Fig. 4 Typical application circuit. 
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DEVELOPMENT DATA 
This data sheet contains advance information and TDA4501 


specifications are subject to change without notice. 


SMALL SIGNAL COMBINATION IC FOR COLOUR TV 


GENERAL DESCRIPTION 


The integration into a single package of all small-signal functions required for colour tv reception is 
achieved in the TDA4501. The only additional circuits needed to complete the receiver are a tuner, 
the deflection output stages and a colour decoder. 

The IC includes a vision IF amplifier with synchronous demodulator and AFC circuit; an AGC detector 
with tuner output; an integral three-level sandcastle pulse generator; and fully synchronized vertical 
and horizontal drive outputs. A triggered vertical divider automatically adapts to 50 or 60 Hz working 
and eliminates the need for an external vertical frequency control. 

Signal-strength dependent time-constant switches in the horizontal phase detector make external VCR 
switching unnecessary. 

Sound signals are demodulated and amplified within the IC in a circuit which includes volume control 
and muting. 


Features 


Vision IF amplifier with synchronous demodulator 

AGC detector for negative modulation 

AGC output to tuner 

AFC circuit 

Video and audio preamplifiers 

Sound IF amplifier and demodulator 

Choice of sound volume control or horizontal oscillator starting function 
Horizontal synchronization circuit with two control loops 

Triggered divider system for vertical synchronization and sawtooth generation giving automatic 
amplitude adjustment for 50 or 60 Hz working 

Transmitter identification circuit with mute output 

Sandcastle pulse generator 


QUICK REFERENCE DATA 


Supply voltage V7-6 typ. 10,5 V 


Supply voltage V11-6 typ. 10,5 V 
Operating ambient temperature range Tamb —29to +65 °C 
Storage temperature Tstg —25 to + 150 °C 
Power dissipation Ptot max. 1,7 W 


PACKAGE OUTLINE 
28-lead DIL; plastic (with internal heat spreader) (SOT-117). 


October 1984 1509 


TIME- | 
bance HORIZONTAL | PHASE 2 


| SWITCHES | | OSCIELATOR: | | DETECTOR 


HORIZONTAL | 
OUTPUT | 
CIRCUIT 


GATING 
CIRCUIT 


PHASE 1 
DETECTOR 


VERTICAL 
BLANKING 
CIRCUIT 


| SANDCASTLE | 
| PULSE} 
GENERATOR 


| COINCIDENCE |, 
| DETECTOR |. 


| swe | 
| : NOISE 
bee A | INVERTOR 

| SEPARATOR Z | | 


TDA4501 


VERTICAL 
>| RAMPGEN. | 
| AND DRIVER | 


VERTICAL 
SYNC 
SEPARATOR | 


A.G.C. 
AMPLIFIER 


A.G.C. 


LOW-PASS TRIGGERED 


- DIVIDER 


DETECTOR 


FILTER 


LE: 


| : OVERLOAD 
lg _.| AMPLIFIER 


| snunb | VOLUME 
DETECTOR , 


MUTE | DEMODULATOR| artis 


_| SYNCHRONOUS! 
P| DEMODULATOR| 


90° 
PHASE SHIFT | 


VIDEO 
AMPLIFIER 


A.F.C. 


i CIRCUIT 


SOUND LF. | Co dal 


OUTPUT 
AMPLIFIER i eipewie 


7 151413 _! 
7280467 


Fig. 1 Block diagram. 
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Small signal combination IC for CTV TDA4501 


PINNING 

1. AGC take over 15. Sound IF input 

2. Ramp generator 16. Ground 

3. Vertical drive 17. Video output 

4. Vertical feedback 18. AFC 

5. Tuner AGC 19. AGC detection 

6. Ground 20. Sync demodulator 

7. Supply 21. Syne demodulator 

8. IF input 22. Coincidence detector decoupling 
9. IF input 23. Horizontal oscillator 

10. Decoupling capacitor 24. Frequency control 

11. Volume control/start Hor. osc. 25. Sync separator 

12. Audio output 26. Horizontal drive 

13. Sound demodulator 27. Sandcastle out/flyback in 
14. Sound IF decoupling 28. Phase detection 


FUNCTIONAL DESCRIPTION 
IF amplifier, demodulator and AFC 


The IF amplifier has a symmetrical input (pins 8 and 9), the input impedance of which is suitable for 
SAW-filtering to be used. The synchronous demodulator and the AFC circuit share an external 
reference tuned circuit (pins 20 and 21). An internal RC-network provides the necessary phase-shifting 
for AFC operation. The AFC circuit provides a control voltage output with a swing greater than 9 V 
from pin 18. 


AGC circuit 


Gating of the AGC detector is performed to reduce sensitivity of the IF amplifier to external electrical 
noise. The AGC time constant is provided by an RC-circuit connected to pin 19. Tuner AGC voltage 
is supplied from pin 5 and is suitable for tuners with p-n-p or n-p-n RF stages. The sense of the AGC 
(to increase in a positive or negative direction) and the point of tuner take-over are preset by the 
voltage level at pin 1. 


DEVELOPMENT DATA 


Video amplifier 


The signal through the video amplifier comprises video and sound information, therefore no gating of 
the video amplifier is performed during flyback periods. 


Sound circuit and horizontal oscillator starting function 


The input to the sound IF amplifier is obtained by a bandpass filter coupling from the video output 
(pin 17). The sound is demodulated and passed via a dual-function volume control stage to the audio 
output amplifier. The volume control function is obtained by connecting a variable resistor (10 kQ) 
between pin 11 and ground, or by supplying pin 11 with a variable voltage. Sound output is 
suppressed by an internal mute signal when no input signal is present. 


The horizontal oscillator starting function is obtained by supplying pin 11 with a current of 6 mA 
during the switching-on period. The IC then uses this current to generate drive pulses for the horizontal 
deflection. For this application, the main supply voltage for the IC can be obtained from the horizontal 
deflection circuit. 
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FUNCTIONAL DESCRIPTION (continued) 
Vertical divider system 


A triggered divider system is used to synchronize the vertical drive waveforms, adjusting automatically 
to 50 or 60 Hz working. A large window (search window) is opened between counts of 488 and 722; 
when a separated vertical sync pulse occurs before count 576, the system works in the 60 Hz mode, 
otherwise 50 Hz working is chosen. 

A narrow window is opened when 15 approved sync pulses have been detected. Divider ratio between 
522 and 528 switches to 60 Hz mode; between 622 and 628 switches to 50 Hz mode. 

The vertical blanking pulse is also generated via the divider system by adding the anti-topflutter pulse 
and the blanking pulse: 


Line phase detector 


The circuit has three operating conditions: 

a. Strong input signal and synchronized. 

b. Weak signal and synchronized. 

c. Non synchronized (weak and strong) signal. 

The input signal condition is obtained from the AGC circuit. 


D.C. volume control/horizontal oscillator start 


The operation depends on the application. When during switch-on no current is supplied pin 11 will 
act as volume control. When a current of 6 mA is applied the volume control is set to maximum and 
the circuit will generate drive pulses for the horizontal deflection. 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 7) Vp=V7.6 max. 13,2 V 

Total power dissipation Prot max. 1,7 W 

Operating ambient temperature range Tamb —25to +65 °C 
Storage temperature range T stg —25 to+ 150 °C 


1512 October 1984 


Small signal combination IC for CTV TDA4501 


CHARACTERISTICS 
Vp = V7.6 = 10,5 V; Tamb = 25 OC; unless otherwise specified 


parameter S 


Supplies 

Supply voltage (pin 7) 

Supply current (pin 7) 

Supply voltage (pin 11) 

Supply current (pin 11) for horizontal 


oscillator start 144 
Vision IF amplifier (pins 8 and 9) 
Input sensitivity at 38,9 MHz (note 1) V9.9 
Input sensitivity at 45,75 MHz (note 1) V9.9 


Differential input resistance 


(pin 8 to 9) Re.9 
Differential input capacitance 

(pin 8 to 9) Ce.g 
AGC range 
Maximum input signal Vg-9 


Expansion of output signal for 50 dB 
variation of input signal with 
Vg.9 at 150 pV (0 dB) AV 17-6 


Video amplifier 


DEVELOPMENT DATA 


Output level for zero signal input 
(zero point of switched demodulator) V17-6 


Output signal top sync level (note 2) V17-6 


Amplitude of video output signal 
(peak-to-peak value) V17-6(p-p) 


Internal bias current of output transistor 
(n-p-n emitter follower) 


117 (int) 
B 


G17 


Bandwidth of demodulated output signal 
Differential gain (Fig. 4) 
Differential phase (Fig. 4) 


Video non-linearity complete video 
signal amplitude 


Intermodulation (Fig. 5) 
at gain control = 45 dB 
f = 1,1 MHz; blue; 

f= 1,1 MHz; yellow; 

f = 3,3 MHz; blue; 

f = 3,3 MHz; yellow 
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CHARACTERISTICS (continued) 


parameter 


Video amplifier (continued) 


Signal to noise ratio (note 3) 
Zo = 75 Q 
V; = 10 mV 
end of gain control range 
Residual carrier signal 


Residual 2nd harmonic of carrier signal 


Tuner AGC * 


Take-over voltage (pin 1 for positive-going 
tuner AGC (NPN tuner) 


Starting point take over; V=5 V 


Starting point take over; V = 1,2 V 


Take-over voltage (pin 1) for negative-going 
tuner AGC (PNP tuner) 


Starting point take over; V=9,5 V 
Starting point take over; V =5,6 V 
Maximum output swing 


Output saturation voltage 
l=2mA 


Leakage current 


Input signal variation complete tuner control 


AFC circuit (pin 18; note 4) 
AFC output voltage swing 
Available output current 


Control steepness 
—100% picture carrier 
— 10% picture carrier 


Output voltage at nom. tuning of the 
reference tuned circuit 


Output voltage without input signal 


max. 


symbol 


S/N 
S/N 


V1-6 
V 1-6(rms) 
V 1-6(rms) 


V1-6 
V4 -6(rms) 
V1-6(rms) 


I5 max 


V5-6(sat) 
I5 
AV; 


V18-6(p-p) 


+1l18 


V18-6 
V 18-6 


* Starting point tuner take-over NPN current 1,8 mA; PNP tuner | = 0,2 mA. 
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parameter unit 
Sound circuit 
Input limiting voltage 
Vo = Vo max. —3 dB; O; = 16 
far = 1 kHz; f. = 5,5 MHz V415lim _ 400 = uv 
Input resistance 
Vi(rms) =1mV R15-6 _ 2,6 — kQ2 
input capacitance 
Vi(rms) =1 mV C156 — 6 — pF 
AM rejection (Figs 8 and 9) 
V; = 10 mV AMR _ 35 — dB 
Vj; = 50 mV AMR ~ 43 — dB 
AF output signal 
Af = 7,5 kHz; min. distortion V12-6(rms) | 220 320 
AF output impedance 219-6 — 150 
Total harmonic distortion 
Af = 27,5 kHz THD — 1 
me Ripple rejection 
- f,, = 100 Hz, volume control 20 dB RR — 22 
a) when muted RR me 26 
Zz Output voltage 
= mute condition V12-6 =e 2,6 
O Signal to noise ratio 
iT weighted noise (CCIR 468) S/N “ 47 
tf 
O Volume control 
Voltage (pin 11 disconnected) V116 — 4,8 
Current (pin 11 short circuited) l44 — 1 
External control resistor R11-6 - 10 


Suppression output signal during 
mute condition 


Horizontal synchronization 


Slicing level sync separator 
Holding range PLL 
Catching range PLL 


Control sensitivity 

video to oscillator; at weak signal 

at strong signal during scan 

during vert. retrace and during catching 
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CHARACTERISTICS (continued) 


Second control loop (positive edge) 
Control sensitivity Atq/Aty — 300 = US 
Control range tg =~ 25 = US 


Phase adjustment 
via second control loop; 
control sensitivity = 25 — LA/ys 
Maximum allowed phase shift — a — Es 


Horizontal oscillator (pin 23) 


Free running frequency 


R =35kQ;C = 2,7 nF fer — 15625 — Hz 
Spread with fixed external components — — 4 % 
Frequency variation due to change of 

supply voltage from 8 to 12 V Aff, — 0 0,5 % 

. Frequency variation with temperature Af¢, _ — 1x 10% | K"! 
Maximum frequency shift Afr — — 10 % 
Maximum frequency deviation (V7.6 =8V) | Afe- — —_ 10 % 


Horizontal output (pin 26) 


Output voltage high V26-6 _ — 13,2 V 
Output voltage at which protection | 

commences V26-6 — — 15,8 V 
Output voltage low at l9g = 10 mA V26-6 — 0,3 0,5 V 
Duty cycle of horizontal output signal 50 — 45 — % 
Rise and fall times of output pulse | ty, te — 150 — ns 


Flyback input and sandcastle output 


Input current required during flyback pulse lo7 0,1 — 2 mA 
Output voltage during burst key pulse V97-6 7,5 — —- V 
Output voltage during horizontal blanking V27-6 3,5 4,0 45 V 
Output voltage during vertical blanking V97-6 1,8 2,2 2,6 V 
Width of burst key pulse 3,1 3,5 3,9 us 
Width of horizontal blanking pulse | flyback pulse width 
Width of vertical blanking pulse 

50 Hz working — 21 — lines 

60 Hz working — 17 — lines 
Delay between start of sync pulse at video 

Output and rising edge of burst key pulse — 5,2 —~ Us 
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parameter OO symbol | | min. typ. max. Tani 
Coincidence detector mute output (pin 22) 
Voltage for in-sync condition V99-6 — 3:6 = 
Voltage for no-sync condition no signal V22-6 — 1,0 15 V 
Switching level to switch phase detector 

from slow to fast V99.6 4,9 oe 5,8 V 
Fast-to-slow hysteresis — 1 oo V 
Switching level to activate mute function 

(transmitter identification) V92-6 220: 29 215 V 
Output current for in-sync condition 

(peak-to-peak value) 192(p-p) 0,7 1,0 - mA 
Vertical ramp generator (pin 2) 
Input current during scan i) — 12 — pA 
Discharge current during retrace iD) — 0,5 ~ mA 
Minimum voltage = 1,5 _~ V 
Vertical output (pin 3) | 
Output current — — 10 mA 
Output impedance = 400 92 


Feedback input (pin 4) 


Input voltage 
d.c. component 
a.c. component (peak-to-peak value) 


DEVELOPMENT DATA 


Input current 
Internal precorrection to sawtooth 


Deviation amplitude 50/60 Hz 


Notes 


1. Typical value taken at starting level of AGC. 

2. Signal with negative going sync, maximum white level 10% of the maximum sync amplitude 
(see Fig. 3). 

Vo(black to white) 


Vir(rms) at B = 5 MHz 
4. Vi(rms) = 10 mV; see Fig. 2; Q-factor = 36. 


3. Signal-to-noise ratio equals 20 log 
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22k 22k 47kQ 
. a +—(__ 
A7k2 | | B 
- : eee | (47k a 
22nF 82k Q2 
A.G.C. 
XN 
a hor. flyback 
820k 22 6,8kQ 
oes aes sandcastle 
220nF ae 
N 2,7KQ 
hor. drive 
vertical 
drive eae 2 - 7 
vertical 68n 
feedback 
tuner A.G.C. 
N 
+ 
IF input 
1,2nF 
TDA4501 
1,2nF 
22nF 
7 
10kQ 
audio 
output 
390pF 
3,9kQ 22nF 
ma 
22nF 
7 680 2 


7Z80468.1 7 


Fig. 2 Application diagram. 
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1,00V 
0,95V 
~ 0,30 V 
L_ 7280473 
Fig. 3 Video output signal. 
7280472 
1,00V 


0,86 V 
| i 0,72V 
aoe 0,58V 
-0,44V 


sed + 0,30 V 


ap tp tte 
10 12 22 26 32 36 40 44 48 52 56 60 64 us 


Fig. 4 E.B.U. test signal waveform (line 330). 


DEVELOPMENT DATA 


-3,2dB 
- 10dB 
— 13,2dB - 13,2 dB 
~30 — 30 
SC CC PC SC CC PC ; 
BLUE YELLOW 7Z80471 


Fig. 5 Input signal conditions. 
SC = sound carrier 

CC = chrominance carrier 

PC = picture carrier 

all with respect to top sync level. 
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SPECTRUM 
ANALYZER 


gain setting adjusted 
for blue; Vig =2,5V 


7280470 


Fig. 6 Test set-up intermodulation. 
Vo at 4,4 MHz 

Value at 1,1 MHz: 20 log ——_——————_ + 3,6 dB 
Vo at 1,1 MHz 
Vo at 4,4 MHz 


Value at 3,3 MHz: 20 log ———_____—_. 
Vo at 3,3 MHz 


7280476 


ae eT 
Re anaes 


Fig. 7 S/N ratio as a function of the input voltage. 
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AF AF 
GENERATOR GENERATOR 
f= 70 Hz f= 1000 Hz 


FM AM 
f=5,5 MHz MODULATOR ATTENUATOR TDA4501 
A f=27 kHz m=0,3 


HIGH PASS 
FILTER 


7280469 
HF 
VOLTMETER 
Fig. 8 Test set-up AM suppression. 
7280475 7280474 
50 0 > 
reyection O | | || 
= (dB) (dB) 
S - 20 F — bath foot 
45 
: 2 0eenn/ Senn 
oO. 40 —+ 
a x 
rT -—60 I. | fvems Semrse 
= / | 
Q 35 W 
— 80 / | = — Pa es 
30 — 100 - i 
0 20 40 60 80 100 0 0,4 08 1,2 1,6 20 24 
V45 (mV) V, (V) 


Fig.9 AM rejection. Fig. 10 Volume control characteristics. 
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SMALL-SIGNAL COMBINATION IC FOR BLACK-AND-WHITE TV 


GENERAL DESCRIPTION 


This |C contains all small-signal functions required for black-and-white tv reception. The only addit!- 
onal circuits needed to complete the receiver are a tuner and the deflection output stages. 


The IC includes a vision i.f. amplifier with synchronous demodulator and a.f.c. circuit, an a.g.c. 
detector with tuner output and fully synchronized vertical and horizontal drive outputs. 


Sound signals are demodulated and amplified within the IC in a circuit which includes volume control 


and internal muting. 


The TDA4503 may also be adapted for simple colour tv reception by the use of an external, three- 


level sandcastle pulse generator. 


Features 


@ Vision i.f. amplifier with synchronous demodulator 

@ A.G.C. detector and amplifier with a.g.c. output to tuner 
® A.F.C. circuit 

® Video preamplifier 

® Audio preamplifier 

® Sound i.f. amplifier and demodulator 

@ D.C. volume control 

® Horizontal synchronization circuit 

® Transmitter identification and mute circuit 

® Vertical synchronization circuit and sawtooth generator 


QUICK REFERENCE DATA 


Supply voltage (pin 7) V7-10 
Supply current (pin 7) I7 
Supply voltage (pin 22) V29-10 
Supply current (pin 22) lo9 
Operating ambient temperature range Tamb 
Storage temperature range T stg 
Power dissipation Prot 


PACKAGE OUTLINE 
28-lead DIL; plastic (with internal heat spreader) (SOT-11/7). 


typ. 10,5 V 
typ. 82 mA 
typ. 10,5 V 
typ. 5 mA 
—25to+ 65 OC 
—25 to +150 OC 
typ. 920 mW 
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+V 


TDA4503 


A.F.C. DETECTOR 
& OUTPUT 
STAGE 


VIDEO 
AMPLIFIER 


goo 
PHASE SHIFT 


I.F. AMPLIFIER 
& FEED- 
BACK STAGE 


OVERLOAD 
DETECTOR 


SYNCHRONOUS 
DEMODULATOR 


LOW-PASS 
FILTER 


SOUND AMP- 
LIMITER & 
FEEDBACK 

STAGE 


A.G.C. 
DETECTOR 


COINCIDENCE 
DETECTOR 


SEPARATOR 


PHASE DETECTOR 
& 
A.F.C. STAGE 


VERTICAL 
SYNC 
SEPARATOR 


SOUND 
SYNCHRONOUS 
DEMODULATOR 


GATE PULSE 
GENERATOR 


TUNER 
TAKE-OVER 
CIRCUIT 


HORIZONTAL 
OSCILLATOR 


VERTICAL 
OSCILLATOR 


VOLUME 
CONTROL 


VERTICAL 
HORIZONTAL | 
TUNER A.G.C. DRIVE OUTPUT & aie 
OUTPUT STAGE OUTPUT STAGE net AMPLIFIER 


7280551 


Fig. 1 Block diagram. 
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PINNING 
1. Vertical oscillator input 15. Sound i.f. input 
2. Vertical drive output 16. A.F.C. output 
3. Vertical drive feedback 17. Video output 
4. Tuner take-over input 18. |.F. amplifier decoupling 
5. Flyback pulse input 19. Ground (for critical circuits) 
6. A.G.C. output to tuner 20. Synchronous demodulator 
7. Power supply input 21. Synchronous demodulator 
8. I.F. input 22. Horizontal oscillator start input 
9. |.F. input 23. Horizontal oscillator 
10. Power supply return (ground) 24. A.G.C. time constant 
11. Volume control 25. Horizontal phase detector filter 
12. Audio output 26. Sync separator slicing level 
13. Sound demodulator reference input 27. Horizontal drive output 
14. Sound i.f. decoupling 28. Coincidence detector time constant 


FUNCTIONAL DESCRIPTION 
[.F. amplifier, demodulator and A.F.C. 


The i.f. amplifier operates with symmetrical inputs at pins 8 and 9 and has an input impedance 
suitable for SAW filter application. The amplifier sensitivity gives a peak-to-peak output voltage of 

3 V for anr.m.s. input of 70 wV. The demodulator and the a.f.c. circuit share an external reference 
tuned circuit (pins 20 and 21) and an internal RC-network provides the phase-shifting necessary for 
a.f.c. operation. The a.f.c. circuit provides a control voltage output with a (typical) swing of 9 V from 
pin 16 (Vp = 10,5 V). 


A.G.C. circuit 


Gating of the a.g.c. detector is performed to reduce sensitivity of the i.f. amplifier to external elec- 
trical noise. The a.g.c. time constant is provided by an RC-network connected to pin 24. The typical 
gain control range of the i.f. amplifier is 60 dB. Tuner a.g.c. voltage is supplied from pin 6 and is 
suitable for tuners with pnp or npn RF stages. The sense of the AGC (to incease in a positive or 
negative direction) and the point of tuner take-over are preset by the voltage level at pin 4 (V4 =3,5 V 
(typ) for positive a.g.c.; V4 = 8 V (typ) for negative a.g.c.). 


Video amplifier 


The video signal output from pin 17 has a peak-to-peak value of 3 V (top sync level = 1,5 V) and 
carries negative-going sync. In order to retain sound information at pin 17, the video signal is not 
blanked during flyback periods. 


Sound circuit 


The sound i.f. signal present at the video output (pin 17) is coupled to the sound circuit by a band- 
pass filter to pin 15. The sound circuit has an amplifier-limiter stage, a synchronous demodulator 
with reference tuned circuit at pin 13, a volume control stage and an output amplifier. The volume 
control has a range of approximately 80 dB and the audio output signal at maximum volume and 
with Af = 7,5 kHz is 320 mV (r.m.s. value). The sound output signal is suppressed when no input 
signal is detected. 
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Synchronization circuits 


The sync separator slicing level is determined by an external resistor network at pin 26. The slicing 
level is referred to the top sync level and the recommended value for slicing is 30%. Internal protection 
from electrical noise is included. 


A gated phase detector compares the phase of the separated sync pulses with a sawtooth waveform ob- 
tained from the flyback pulse at pin 5. In-syne and out-of-sync conditions are detected by the coinci- 
dence detector at pin 28 (this circuit also gives transmitter identification). During the out-of-sync 
condition, gating of the phase detector is switched off and the output current from the phase detec- 
tor increases to give the detector a short time-constant and thus a fast response. This condition can 

be imposed by clamping the voltage at pin 28 to 3,5 V for the reception of VCR signals. 


The horizontal oscillator frequency is controlled by the output voltage of the phase detector circuit. 
The horizontal drive output from pin 27 has a duty factor of 40%. 


Vertical sync pulses are separated by an internal integrating network and are used to trigger the 
vertical oscillator. A comparator circuit compares the vertical sawtooth waveform, generated by the 
vertical oscillator, with feedback from the deflection coils and supplies the drive voltage for the out- 
put stage at pin 2. 


Power supplies 


The main supply is to pin 7 (positive supply) and pin 10 (ground). The horizontal oscillator is sup- 
plied from pin 22 to facilitate starting of the oscillator from a high-voltage rail. A special ground 
connection at pin 19 is used by critical voltage dividers in the feedback loops of the vision and 
sound i.f. circuits. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 7) Vp=V7-10 max. 13,2 V 

Total power dissipation Ptot max. 1,7 W 

Operating ambient temperature range Tamb —25 to+ 65 OC 
Storage temperature range Tstg —25 to +150 OC 


CHARACTERISTICS 
V7-10 = 10,5 V; V29.19 = 10,5 V; Tamb = 25 OC; ~unless otherwise specified 


parameter symbol 
Supplies 

Supply voltage (pin 7) V7-10 
Supply current (pin 7) I7 
Supply voltage (pin 22) V22-10 
Supply current (pin 22) ( note 1) lo9 
Total power dissipation Ptot 


Vision i.f. amplifier (pins 8 and 9) 


Input sensitivity at 38,9 MHz (note 2) V3.9 
Input sensitivity at 45,75 MHz (note 2) V8.9 
Differential input resistance 

(pin 8 to 9) Rg.g 
Differential input capacitance 

(pin 8 to 9) Cg.9 
A.G.C. range 
Maximum input signal V8.9 


Expansion of output signal (pin 17) for 
50 dB variation of input signal (pins 8 
and 9) (note 3) AV 17-10 

Video amplifier (note 4) 


Output level for zero signal input 
(zero point of switched demodulator) V17-10 


Output signal top sync level 
(note 5) V17-10 
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CHARACTERISTICS (continued) 


Amplitude of video output signal 


(peak-to-peak value) V17-10(p-p) 2,4 27 3,0 
Internal bias current of output 

transistor (npn emitter follower ) 147 (int) 1,4 2,0 — 
Bandwidth of demodulated output signal B — 5 — 
Differential gain (Fig. 4 and note 6) G17 — 6 — 
Differential phase (Fig. 4 and note 6) — 4 ~ 
Video non-linearity over total video 

amplitude (peak white to black) — — 10 


Intermodulation (Figs 5 and 6) 
at gain control = 45 dB 


f = 1,1 MHz; blue; 55 60 — 
f = 1,1 MHz; yellow; 50 54 — 
f = 3,3 MHz; blue; 60 66 — 
f = 3,3 MHz; yellow; 55 59 — 
Signal-to-noise ratio (note 7) 
at Vj = 10 mV S/N 50 54 — 
at end of a.g.c. range S/N 50 56 -- 
as a function of input signal see Fig. 7 
Residual A.M. of intercarrier output 
signal (note 8) aa 5 10 
Residual carrier signal — 7 30 
Residual 2nd harmonic of carrier signal — 3 30 


Tuner a.g.c. (note 9) 
Take-over voltage (pin 4) for 


positive-going tuner a.g.c. (NPN tuner) V4-10 — 3,5 — 
Starting point take-over at V4.19 =5 V 

(r.m.s. value) V8-9(rms) -- 0,4 2,0 
Starting point take-over at V4-19 = 1,2 V 

(r.m.s. value) V8-9(rms) 50 70 _ 
Take-over voltage (pin 1) for 

negative-going tuner a.g.c. (PNP tuner) V4-10 — 8 — 
Starting point take over at V4.49 = 9,5 V 

(r.m.s. value) V8-9(rms) — 0,3 2,0 
Starting point take over at V4.19 = 5,6 V 

(r.m.s. value) V8-9(rms) 50 70 _ 
Maximum tuner a.g.c. output swing l6max 2 3 — 
Output saturation voltage at Ig = 2 mA V6-10(sat) = = 300 
Leakage current at pin 6 I6 - _ 1 


Input signal variation required for 
complete tuner control AV8-9 0,5 2 4 
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parameter 


A.F.C. circuit (pin 16: note 10) 


A.F.C. output voltage swing (peak-to-peak 


value) 


Available output current 


Control steepness at 
100% picture carrier 
10% picture carrier 


Output voltage at nominal tuning of 
the reference tuned circuit 


Output voltage 
without input signal 


Sound circuit 


Input limiting voltage (note 11) 


(r.m.s. value) at Vo = Vo max - 3 dB 


Input resistance at Vi(rms) = 1 mV 
input capacitance at Vi(rms) = 1 mV 


A.M. rejection (Figs 8 and 9) at 
Vj = 10 mV 
Vj; = 50 mV 
A.F. output signal (note 12) 
(r.m.s. value) 
A.F. output impedance 
Total harmonic distortion (note 12) 


Ripple rejection at 
fk = 100 Hz, volume control 20 dB 
when muted 


Output voltage in mute condition 


Signal-to-noise ratio; 
weighted noise (CCIR 468) 


Volume control 

Voltage (pin 11 disconnected) 
Current (pin 11 connected to ground) 
External control resistor (note 13) 


Suppression of output signal 
during mute condition 


symbol 


V16-10(p-p) 
aItG 


V16-10 


V16-10 


V15 lim 
R15-10 
C15-10 


AMR 
AMR 


V12-6(rms) 
212-10 
THD 


RR 
RR 


V12-10 


S/N 


V11-10 
114 
R11-10 


2,/ 


typ. 


5,25 


max. 


8,5 


TDA4503 


unit 


mA 


mV/KHz 
mV/kHz 


V 


V 


kQ 


dB 
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CHARACTERISTICS (continued) 


parameter 


Horizontal synchronization 

Slicing level sync separator (note 14) 
Phase-lock loop holding range 
Phase-lock loop catching range 


Control sensitivity video to flyback 
(note 15) 


Delay between leading edge of sync pulse 
and zero cross-over of sawtooth (pin 5) 


Horizontal oscillator (pin 23) 


Free-running frequency 
R=35kQ;C=2,7 nF 


Spread with fixed external components 


Frequency variation due to change of 
supply voltage from 8 to 12 V 


Temperature coefficient 

Maximum frequency shift 

Maximum frequency deviation(V7-19 = 8 V) 
Horizontal output (pin 27) 

Output current 

Output impedance 


Output voltage at 197 =5 mA 


Duty factor of horizontal output signal 
(note 16) 


Rise and fall times of output pulse 
Flyback input (pin 5) 
Amplitude of input pulse 


Voltage at which gate pulse generator 
changes state (note 17) 
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parameter symbol 


Coincidence detector mute output 
(pin 28) (note 18} 


Voltage for in-sync condition V28-10 


Voltage for no-sync condition 

(no input signal) V28-10 
Voltage level for phase detector to 

switch from siow io fasi V 28-10 


Fast-to-slow hysteresis 


Voltage level to activate mute function 
(transmitter identification) V28-10 


Output current for in-sync condition 
(peak-to-peak value) I22(p-p) 


Vertical oscillator (pin 1) 


Free-running frequency at C = 220 nF; 
R = 560 kQ ffr 


Spread with fixed external components 


Holding range at nominal frequency 


Temperature coefficient TC 
Frequency variation due to change of 

supply voltage from 9,5 to 12 V © Affr 
Leakage current at pin 1 14 


Vertical output (pin 2) 
Output current ID 
Output resistance R92 


Feedback input (pin 3) 


Input voltage 


d.c. component V3-10 
a.c. component (peak-to-peak value) V3-10(p-p) 
Input current 13 


Non-linearity of deflection current at 
V7-19 = 10,5 V Al3 


Delay between leading edge of vertical 
sync and start of vertical oscillator 


| flyback 
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Notes to the characteristics 


1. 


22 OF a. ON 


13. 


14. 


15, 


16. 
17. 


18. 


The horizontal oscillator can be started by supplying a current of 6 mA to pin 22. Taking this 
current from the mains rectifier allows the positive supply voltage to pin 7 to be derived from the 
horizontal output stage (the load current of pin 27 is additional to the 6 mA quoted). 

At start of a.g.c. 

Measured with 0 dB = 200 uV. 

Measured at 10 mV (rms) top sync output signal. 

Signal with negative-going sync; top white = 10% of the top sync amplitude. 

Measured with test line as shown in Fig. 4. The differential gain is expressed as a percentage of the 
difference in peak amplitudes between the largest and smallest values relative to the subcarrier 


amplitude at blanking tevel. The differential phase is defined as the difference in degrees between 
the largest and smallest phase angles. 


. Measured with a source impedance of 75Q2. 


Vo black-to-white 
Signal-to-noise ratio = 20log ——-——--— 
Vi(rms) at B = 5 MHz 


. Measured with a sawtooth-modulated input signal: m = 90%; Vi(rms) = 10 mV; 


| Vo SC at top sync—Vo SC at white 
Amplitude modulation = ————--———_--—__-—_ ——_——-— x 100%. 
Vo SC at top sync + Vo SC at white 


(SC = sound carrier) 


. Starting point of tuner take-over for an npn tuner is when Ig = 1,8 mA, and for a pnp tuner is 


when Ig = 0,2 mA. 


. Measured at Vg.9(rms) = 10 mV and pin 16 loaded with 2 x 100 k&2 between V7 and ground. 


Reference tuned circuit O-factor = 36. 


. Reference tuned circuit Q-factor = 16; audio frequency = 1 kHz; carrier frequency = 5,5 MHz. 


. The demodulator tuned circuit must be tuned for minimum distortion; output signal is measured 


at Af =7,5 KHz; other measurements are at Af = 27,5 kHz. 


Volume control can be realized by a variable resistor (5 kQ) connected between pin 11 and 
ground, or by a variable voltage direct to pin 11 (the low value of input impedance to pin 11 
must be taken into account). 


The sync separator Is noise-gated; the slicing level is referred to the top sync level and is indepen- 
dent of the video signal. The value stated is a percentage of the sync pulse amplitude, the level 
being dependent on external resistors connected to pin 26. 


The phase detector current is increased by a factor of 7 during catching and when the phase 
detector is switched to ‘fast’ via pin 28, thus ensuring a wide catching range and a high dynamic 
loop gain. 


The negative-going edge initiates switching-off of the line output transistor (simultaneous driver). 


The circuit requires an integrated flyback pulse. Gate pulses for a.g.c. and coincidence detectors 
are obtained from the sawtooth waveform. 


The functions of in-sync, out-of-sync and transmitter identification are combined on pin 28. 
For the reception of VCR signals, V2g must be fixed between 3 V and 4,5 V so that the time 
constant is fast and sound information is preserved. 
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APPLICATION INFORMATION 


270k 
220k. 680 ko aes 
* is — 22 nF 
220nF 
i VCR switch 
2 7 O- ~\ 
vertical 
drive 3.3V 
feedback horizontal 
output 
+ + 
22k) Hl 680 kQ 
A7kKO 
820 2 
22k i nF eat 
: : ” 10 pF 
vi 
flyback 4 TkQ 4 . 
pulse ll eon S 
+ 
oe emit 68 nF 
il if 330 kN 
a Yj 
tuner a.g.c. cs 
TDA4503 = ae 
1 Ko] i 
“ 47kO 
+ 27k ae 
a... 2/4 
22 nF i 27 nF 
LF. input g horizontal 
4 nF start 
100 
pF 
XN 
47k S 
> Lc 10 nF 2 
audio video 
output + output 
22nF fro kQ | 680 c@) 
a.f.c 
100 
ass kO 
“4 SFE ~N 
22 nF EME 
22nF ‘ 
aaa 
7Z80552 680 0 


Fig. 2 Application circuit diagram. 
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APPLICATION INFORMATION (continued) 


1,00V 
0,95V 
0,30V 
7Z80473 
Fig. 3 Video output signal. 
7280472 
1,00V 
0,86 V 
0,72V 
0,58 V 
0,44V 
0,30V 
mere np fn 
10 12 22 26 32 36 40 44 48 52 56 60 64 us 
Fig. 4 E.B.U. test signal - line 330. 
—3,2dB 
—10dB 
~13,20B —13,20B 
~30dB -30dB 
SC CC PC SC CC PC 
BLUE . YELLOW 7280471 


Fig. 5 Input signal conditions for intermodulation test: SC = sound carrier; CC = chrominance carrier; 
PC = picture carrier; all values are with respect to the top sync level. 
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PC 
38,9 MHz 


SPECTRUM 
ANALYZER 


SC TEST 
33,4 MHz ATTENUATOR CIRCUIT 


gain setting adjusted 
for blue; V46 =2,5V 


44 7Z80470 

Fig. 6 Circuit for intermodulation test: 

Vo at 4,4 MHz 
value at 1,1 MHz = 20log ———————— + 3,6 cB; 

Vo at 1,1 MHz 

Vo at 4,4 MHz 
value at 3,3 MHz = 20log ————-— 

Vo at 3,3 MHz 

7280476 


Fig. 7 Signal-to-noise ratio as a function of input voltage. 
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APPLICATION INFORMATION (continued) 


AF 
GENERATOR 


AF 


GENERATOR 


f= 70 Hz f= 1000 Hz 


FM AM 
f=5,5 MHz MODULATOR ATTENUATOR TDA4503 Bi o 
Af=27,5kHz | m= 30% V 
rms 
HF 
VOLTMETER 
7280550 


Fig. 8 Circuit for amplitude modulation rejection test. 


Fig. 10 Volume control characteristic. 
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DEVELOPMENT DATA 
This data sheet contains advance information and TDA4505 


specifications are subject to change without notice. 


SMALL SIGNAL COMBINATION IC FOR COLOUR TV 


GENERAL DESCRIPTION 


The TDA4505 ts a TV sub-system circuit, intended to be used in colour television receivers. For a 
complete colour television receiver oniy a tuner, a colour decoder and output stages have to be added. 


Features 


Vision IF amplifier with synchronous demodulator 

Tuner AGC (negative going control voltage with increasing signal) 
AGC detector suited for negative modulation 

AFC circuit 

Video preamplifier 

Sound IF amplifier, demodulator and preamplifier 

DC volume control or separate supply for starting the oscillator 
Horizontal synchronization circuit with two control loops 

Extra time constant switches in the horizontal phase detector 
Vertical synchronization (divider system) and sawtooth generation with automatic amplitude 
adjustment for 50 or 60 Hz 

Transmitter identification (mute) 

Three level sandcastle pulse generation 


QUICK REFERENCE DATA 


Supply voltage V7-6 typ. 12 V 
Operating ambient temperature range Tamb —29to +65 °C 
Storage temperature T stg —25 to +150 OC 
Power dissipation Prot max. 2,3 W 


PACKAGE OUTLINE 
28-lead DIL; plastic (with internal heat soreader) (SOT-117). 
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Fig. 1 Block diagram. 
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PINNING 
1. AGC take over 15. Sound IF input 
2. Vertical ramp generator 16. Ground 
3. Vertical drive 17. Video output 
4. Vertical feedback 18. AFC output 
5. Tuner AGC 19. AGC detection 
6. Ground 20. Synchronous demodulator 
/. Supply Z1. Synchronous demoduiator 
8. Vision IF input 22. Coinc. det. decoupling 
9. Vision IF input 23. Hor. oscillator 
10. Decoupling capacitor 24. Phase 1 detector 
11. Volume control/start hor. osc. 25. Sync separator 
12. Audio output 26. Hor. drive 
13. Sound demodulator 27. Sandcastle out/flyback input 
14. Sound IF decoupling 28. Phase 2 detector 


FUNCTIONAL DESCRIPTION 
IF amplifier, demodulator and AFC 


The IF amplifier has a symmetrical input (pins 8 and 9). The synchronous demodulator and the AFC 
circuit share an external reference tuned circuit (pins 20 and 21). An internal RC-network provides the 
necessary phase-shifting for AFC operation. The AFC circuit is gated by means of an internally 
generated gating pulse. As a result the AFC output voltage contains no video information. The AFC 
circuit provides a control voltage output with a swing greater than 10 V from pin 18. 


DEVELOPMENT DATA 


AGC circuit 


Gating of the AGC detector is performed to reduce sensitivity of the IF amplifier to external electrical 
noise. The AGC time constant is provided by an RC-circuit connected to pin 19. The point of tuner 
take-over is preset by the voltage level at pin 1. 


Video amplifier 


The signal through the video amplifier comprises video and sound information. 


Sound circuit and horizontal oscillator starting function 


The input to the sound IF amplifier is obtained by a bandpass filter coupling from the video output 
(pin 17). The sound is demodulated and passed via a dual-function volume control stage to the audio 
Output amplifier. The volume control function is obtained by connecting a variable resistor (5 kQ) 
between pin 11 and ground, or by supplying pin 11 with a variable voltage. Sound output is suppressed 
by an internal mute signal when no TV signal is identified. 


D.C. volume control/Horizontal oscillator start 


The circuit can be used with a d.c. volume control or with a starting possibility of the horizontal 
oscillator. The operation depends on the application. When during switch-on no current is supplied to 
pin 11 this pin will act as volume control. When a current of 6 mA is supplied to pin 11 the volume 
control is set to a fixed output signal and the IC will generate drive pulses for the horizontal deflection. 
The main supply of the IC can then be derived from the horizontal deflection. 
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FUNCTIONAL DESCRIPTION (continued) 
Horizontal synchronization 


The video input signal (positive video) is connected to pin 25. 

The horizontal synchronization has two control loops. This has been introduced because a sandcastle 
pulse had to be generated. An accurate timing of the burstkey pulse can be made in an easy way when 
the oscillator sawtooth is used. Therefore, the phase of this sawtooth must have a fixed relation with 
respect to the sync pulse. That can only be realized when a second loop is used. 


Horizontal phase detector 


The circuit has the following operating conditions. 

a) Strong input signal, synchronized or not synchronized. 
(The input signal condition is obtained from the AGC-circuit, the in-sync./out-of-syne from the 
coincidence detector). In this condition the time constant is optimal for VCR-playback i.e.; fast 
time constant during the vertical retrace (to be able to correct head-errors of the VCR) and such a 
time constant during scan that fluctuations of the sync. are corrected. In this condition the phase 
detector is not gated. 

b) Weak signal. 
In this condition the time constant is doubled compared with the previous condition. Furthermore 
the phase detector is gated when the oscillator is synchronized. This ensures a stable display which 
is not disturbed by the noise in the video signal. 

c) Not synchronized (weak signal). 
In this condition the time constant during scan and vertical retrace are the same as during scan in 
condition a). 


Vertical sync pulse 


The vertical syne pulse integrator will not be disturbed when the vertical sync pulses have a width of 
only 10 ps with a separation of 22 us. This type of vertical sync pulses are generated by certain video 
tapes with anti-copy guard. 


Vertical ramp generator 


To avoid problems during VCR-playback in the so-called feature modes (fast or slow), the vertical 
ramp generator is not coupled to the horizontal oscillator when such signals are received. For normal 
signals the coupling between vertical ramp generator and horizontal oscillator is maintained. This to 
ensure a reliable interlace. 


Vertical divider system 


The IC embodies a synchronized divider system for generating the vertical sawtooth at pin 2. 

The divider system has an internal frequency doubling circuit, so the Horizontal oscillator is working 
at its normal line frequency and one line period equals 2 clock pulses. 

Due to the divider system no vertical frequency adjustment is needed. The divider has a discriminator 
window for automatically switching over from the 60 Hz to 50 Hz system. When the trigger pulse 
comes before line 576 the system works in the 60 Hz mode, otherwise 50 Hz mode is chosen. 

The divider system operates with 2 different divider reset windows for max. interference/disturbance 
protection. 

The windows are activated via an up down counter. 

The counter increases its counter value with 1 for each time the separated vertical sync. pulse is 
within the search window. When not the counter value is lowered with 1. 

Below the different working modes of the divider system are specified. 
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a. Large (search) window: divider ratio between 488 and 722. 


This mode is valid for the following conditions: 

1) Divider is locking for a new transmitter. 

2) Divider ratio found, not within the narrow window limits. 

3) Non-standard TV-signal condition detected while a double or enlarged vertical sync. pulse is still 
found after the internally generated anti-topflutter pulse has ended. This means a vertical sync. pulse 
width larger than 10 clock pulses (50 Hz) viz. 12 clock pulses (60 Hz). 

In general this mode is activated for Video tape recorders operating in the feature trick mode. 
When the wide vertical sync. pulses are detected the vertical ramp generator is decoupled from the 
horizontal oscillator. As a consequence the retrace time of this ramp generator is now determined 
by the external capacitor and the discharge current. This decoupling prevents instability of the 
picture due to irregular incoming signals (variable number of lines per field). 

4) Up/down counter value of the divider system operating in the narrow window mode drops below 
count 6. 


b. Narrow window: divider ratio between 522-528 (60 Hz) or 622-628 (50 Hz). 


The divider system switches over to this mode when the up/down counter has reached its max. value 
of 15 approved vertical sync pulses. When the divider operates in this mode and a vertical sync. pulse 
is missing within the window the divider is reset at the end of the window and the counter value is 
lowered with 1. At a counter value below 6 the divider system switches over the large window mode. 
The divider system generates also the so-called anti-topflutter pulse which inhibits the phase 1 detector 
during the vertical sync pulse. The width of this pulse depends on the divider mode. For the divider 
mode a the start is generated at the reset of the divider. |n mode b the anti-topflutter pulse starts at 
the beginning of the first equalizing pulse. 

The anti-topflutter pulse ends at count 10 for 50 Hz and count 12 for 60 Hz. The vertical blanking 
pulse is also generated via the divider system. The start is at the reset of the divider while the blanking 
pulse width is 34 (17 lines) for 60 Hz and at count 42 (21 lines) for 50 Hz systems. 

The vertical blanking pulse generated at the sandcastle output pin 27 is made by adding the anti- 
topflutter pulse and the blanking pulse. In this way the vertical blanking pulse starts at the beginning 
of the first equalizing pulse when the divider operates in the b mode. The total length of the vertical 
blanking in this condition is 21 lines in the 60 Hz mode and 25 lines in the 50 Hz mode. 


Application when external video signals have to be synchronized 


The input of the sync. separator is externally available. For the normal application the video output 
signal (pin 17) is a.c. coupled to this input (see Fig. 2). It is possible to interrupt this connection and to 
drive the sync separator from another source e.g.: a teletext decoder in serial mode or a signal coming 
from the P.T.-plug. When a teletext decoder is applied the IF-amplifier and synchronization circuit 
are running in the same phase so that the various connections between the two parts (like A.G.C. 
gating) can remain active. When external signals are applied to the sync separator the connections 
between the two parts must be interrupted. This can be obtained by connecting pin 22 to ground. 
This results in the following condition: 

— AGC detector is not gated. 

— AFC circuit is active. 

— Mute circuit not active so that the sound channel remains switched-on. 

— The first phase detector has an optimal time constant for external video sources. 
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RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage (pin 7) 
Total power dissipation 
Operating ambient temperature range 


Storage temperature range 


CHARACTERISTICS 
Vp = V7.6 = 12 V; Tamb = 25 OC; unless otherwise specified 


parameter 


Supplies 
Supply voltage (pin 7) 
Supply current (pin 7) 
Supply voltage (pin 11); note 1 


Supply current (pin 11) 
for horizontal oscillator start 


Vision IF amplifier (pins 8 and 9) 


Input sensitivity 
at 38,9 MHz on set AGC 


Input sensitivity 
at at 45,75 MHz on set AGC 


Differential input resistance 
(pin 8 to 9) 


Differential input capacitance 
(pin 8 to 9) 


Gain control range 
Maximum input signal 


Expansion of output signal for 50 dB 
variation of input signal with 
Vg.g at 150 wV (0 dB) 


Video amplifier 


Measured at top sync input signal voltage 
(r.m.s. value) of 10 mV 


Output level for zero signal input 
(zero point of switched demodulator) 


Output signal top sync level (note 2) 


Amplitude of video output signal 
(peak-to-peak value) 


Internal bias current of output transistor 
(npn emitter follower) 


Bandwidth of demodulated output signal 


March 1986 


Vp=V7-6 max. 13,2 V 


Prot max. 2,3 W 
seme —25 to +65 °C 


V17-6 
V17-6 


V 17-6(p-p) 


147(int) 
B 
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Small signal combination IC for colour TV 


parameter 


Differential gain (Fig. 4) (note 3) 
Differential phase (Fig. 4) (note 3) 


Video non-linearity (note 4) 
complete video signal amplitude 


Intermodulation (Fig. 5) 
at gain control = 45 dB 
f= 1,1 MHz; blue 
f = 1,1 MHz; yellow 
f = 3,3 MHz; blue 
f = 3,3 MHz; yellow 


Signal to noise ratio (note 5) 
Zs = 75 922; Vj = 10 mV 
end of gain control range 


Residual acrrier signal 


Residual 2nd harmonic of carrier signal 


Tuner AGC* 

Minimum starting point take over 
Maximum starting point take over 
Maximum output swing 


Output saturation voltage 
1=2mA 


leakage current 


Input signal variation 


complete tuner control (Al5 = 2 mA) 


AFC circuit (pin 18; note 6) 
AFC output voltage swing 
Available output current 
Control steepness 


Output voltage at nom. tuning of 
the reference tuned circuit 


Offset current AFC output 
(pins 20 and 21 short circuited) 


* Starting point tuner take-over at | = 0,2 mA. 
Take-over to be adjusted with a potentiometer of 47 kQQ. 


V4 -6(rms) 
V 1-6(rms) 


IS5max 


V5-6(sat) 
Is 


AV; 


V 18-6(p-p) 
+ lig 


V 18-6 


lig 


tof 


TDA4505 


max. unit 
10 % 
10 deg. 
10 % 


11 


— mV/kHz 


_ V 
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CHARACTERISTICS (continued) 


parameter 


Sound circuit 


Input limiting voltage 
Vo = Vo max — 3 dB; OL = 16; 


far = 1 kHz; f, = 5,5 MHz) V45lim 
Input resistance 

Vi(rms) = 1 mV R15-6 
Input capacitance 

Vi(rms) = 1 mV C15-6 
AM rejection (Figs 8 and 9) 

V;= 10 mV AMR 

V; = 5O mV AMR 
AF output signal 

Af = 7,5 kHz; min. distortion V12-6(rms) 
AF output signal; Af = 50 kHz 

pin 11 used as starting pin V 142-6(rms) 
AF output impedance 212-6 


Total harmonic distortion | 
volume contro! 20 dB, 
Af = 27,5 kHz; weighted acc. CCIR 468 


Ripple rejection 
f, = 100 Hz, volume control 20 dB 
when muted 


Output voltage in MUTE condition 


Signal to noise ratio; Af = 27,5 kHz 
weighted noise (CCIR 468) 


Volume control (Fig. 9) 
Voltage (pin 11 disconnected) 
Current (pin 11 short circuited) 
External control resistor 


Suppression output signal 
during mute condition 


Sync separator and first control loop 


Required sync pulse amplitude 
R 47-25 = 2 kQ (note 7) 


Input current 
V95-675V 
V25-6 = OV 

Holding range PLL 

Catching range PLL 
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parameter symbol min. | typ. max. unit 


= on —_ — =a ae ——~ 


Control sensitivity (note 8) 


video to oscillator; at weak signal ; — 2,5 — kHz/us 
at strong signal during scan — 3,75 _ kHz/ps 
during vert. retrace and catching — 7,5 — kHz/us 


Second control loop (positive edge) 


Control sensitivity 


R 9.6 = see Fig. 2 Atg/Ato — 50 — 
Control range td — 25 — Us 
Phase adjustment (via second control loop) 
Control sensitivity — 25 _ LA/us 
Maximum allowed phase shift a —~ +2 — ys 
Horizontal oscillator (pin 23) 
Free running frequency 
R = 34 kQ;C = 2,7 nF fer — 15625 | — Hz 
= Spread with fixed external components Af —~ 0,4 A % 
ms Frequency variation due to change of 
C supply voltage from 9,5 to 13,2 V Afe, — 0 0,5 % 
= Frequency variation with temperature — — 1x10 | K"! 
O Maximum frequency shift 
r Maximum frequency deviation 
us at start H-out 


Horizontal output (pin 26) 
Output voltage high level 


Output voltage at which protection 
commences 


Output voltage low at log = 10 mA 


Duty cycle of horizontal output signal 
at ty = 10 ys 
Rise time of output pulse 


Fall time of output pulse 


Flyback input and sandcastle output (note 9) 
Input current required during flyback pulse 
Output voltage during burst key pulse 
Output voltage during horizontal blanking 
2,1 | 2,5 2,9 
SAL 335 3,9 
3,6 | 4,0 4,4 
flyback pulse width 


Output voltage during vertical blanking 
Width of burst key pulse (60 Hz) 
Width of burst key pulse (50 Hz) 
Width of horizontal blanking pulse 
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CHARACTERISTICS (continued) 


parameter typ. max. unit 


Flyback input and sandcastle output 
(note 9) (continued) 


Width of vertical! blanking pulse 


50 Hz divider in search window 21 — lines 
60 Hz divider in search window 17 — lines 
50 Hz divider in narrow window 25 — lines 
60 Hz divider in narrow window 21 — | lines 
Delay between start of sync pulse at video 
Output and rising edge of burst key pulse 5,2 — Us 
Coincidence detector mute output (note 10) 
Voltage for in-syne condition 10,3 — V 
| Voltage for no-syne condition 
no signal 1,5 —- V 
Switching level to switch off 
the AFC 6,4 — V 
Hysteresis AFC switch 0,4 — V 
Switching level to activate mute function 
(transmitter identification) 2,4 — V 
Hysteresis MUTE function 0,5 V 
Charge current 
in sync condition 4,7 us 1,0 — mA 
Discharge current 
in syne condition 1,3 us 0,5 _ mA 
Vertical ramp generator (note 11) 
Input current during scan 0,5 2 LA 
Discharge current during retrace 0,4 — mA 
sawtooth amplitude 0,8 1,1 V 
Vertical output (pin 3) 
Output current — 7 mA 
Maximum output voltage 5,7 — V 
Feedback input (pin 4) 
Input voltage 
| d.c. component 3,3 -— V 
| a.c, component (peak-to-peak value} 1,2 — V 
| input current —~ 12 uA 
| internal precorrection to sawtooth 5 — % 
Deviation amplitude 50/60 Hz 0 2 % 


“RU PETRA ICP BALA SE ERA SOC SOW MON TRISTE EE ESE ATE DERE STEIN ES TREE ARTETA, %, priate: 
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parameter 


Vertical guard (note 12) 


Active at a deviation with respect to the 
d.c. feedback level; V97.6 = 2,5 V; 
at switching level low 
at switching level high 


Notes to the characteristics 


A 


Pin 11 has a double function. When during switch-on a current of 6 mA is supplied to this pin, this 
current is used to start the horizontal oscillator. The main suppiy can then be obtained from the 
horizontal deflection stage. When no current is supplied to this pin it can be used as volume control. 
The indicated maximum value is the current at which all [Cs will start. Higher currents are allowed. 
the excess current is bypassed to ground. 


Signal with negative going sync. top white 10% of the top sync. amplitude (Fig. 3). 


Measured according the test line given in Fig. 4. 

— The differential gain is expressed as a percentage of the difference in peak amplitudes between 
the largest and smallest value relative to the subcarrier amplitude at blanking level. 

— The differential phase is defined as the difference in degrees between the largest and smallest 
phase angle. 


This figure is valid for the complete video signal amplitude (peak white to black). 


Vout black-to-white 
Vin(rms) at B= 5 MHz 


The AFC control voltage is obtained by multiplying the 1F-output signal (which is aiso used to 
drive the synchronous demodulator) with a reference carrier. This reference carrier is obtained 
from the demodulator tuned circuit via a 90° phase shift network. The IF-output signal has an 
asymmetrical frequency spectrum with respect to the carrier frequency. To avoid problems due 

to this asymmetrical signal the AFC circuit is gated by means of an internally generated gating 
pulse. As a result the detector is operative only during black level at a constant carrier amplitude 
which contains no additional side bands. As a result the AFC output voltage contains no video 
information. 

At very weak input signals the drive signal for the AFC circuit will contain a lot of noise. This noise 
signal has again an asymmetrical frequency spectrum and this will cause an offset of the AFC 
output voltage. To avoid problems due to this effect the AFC is switched-off when the AGC is 
controlled to maximum gain. 

The measured figures are obtained at an input signal r.m.s. voltage of 10 mV and the AFC output 
loaded with 2 times 220 kQ2 between + V, and ground, The unloaded Q-factor of the reference 
tuned circuit is 70. The AFC is switched-off when no signal is detected by the coincidence detector 
or when the voltage at pin 22 is between 1,2 V and 6,4 V. This can be realized by a resistor of 

68 kQ2 connected between pin 22 and ground. 


The S/N = 20 log 


The slicing level can be varied by changing the value of R47.95. A higher resistor value results ina 
larger value of the minimum sync pulse amplitude. The slicing level is independent of the video 
information. 


conch mmmSCICICUn Tinto ndaertce Asoo EE AREY BN ET ESR TOE TESST EEC ESL RTE I ERIE IE ACIS ROM IRC TRE 
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Notes to the characteristics (continued) 


8. 


10. 


11, 


12. 


Frequency control is obtained by supplying a correction current to the oscillator RC-network via 
a resistor, connected between the phase 1 detector output and the oscillator network. The 
oscillator can be adjusted to the right frequency in one of the two following ways: 

a) Interrupt R93.94. 

b) Short circuit the sync separator bias network (pin 25) to + Vp. 


To avoid the need of a VCR switch the time constant of phase detector at strong input signal is 
sufficient short to get a stable picture during VCR playback. During the vertical retrace period the 
time constant is even shorter so that the head errors of the VCR are compensated at the beginning 
of the scan. Only at weak signal conditions (information derived from the AGC circuit) the time 
constant is increased to obtain a good noise immunity. 


~ The flyback input and sandcastle output have been combined on one pin. 


The flyback pulse is clamped to a level of 4,5 V. The minimum current to drive the second control 
loop is 0,1 mA. 


The functions in-sync/out-of-sync and transmitter identification have been combined on this pin. 
The capacitor is charged during the sync pulse and discharged during the time difference between 
gating and sync pulse. 


The vertical scan is synchronized by means of a divider system. Therefore no adjustment is 
required for the ramp generator. The divider detects whether the incoming signal has a vertical 
frequency of 50 or 60 Hz and corrects the vertical amplitude. 


To avoid screenburn due to a collapse of the vertical deflection a continuous blanking level is 
inserted into the sandcastle pulse when the feedback voltage of the vertical deflection is not within 
the specified limits. 
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Small signal combination IC for colour TV TDA4505 
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DEVELOPMENT DATA 
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Fig. 2 Application diagram. 
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Fig. 3 Video output signal. 
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ee 
10 12 22 26 32 36 40 44 48 52 56 60 64 us 


Fig. 4 E.B.U. test signal waveform (line 330). 


PC 
38,9 MHz 
SC TEST SPECTRUM 
33,4 MHz {2 | apne CIRCUIT ANALYZER 
= 
CC gain setting adjusted 
34,5 MHz for blue 
7 72Z80470.1 


Fig. 5 Test set-up intermodulation. 
Vo at 4,4 MHz 

Value at 1,1 MHz: 20 log --——-_ + 3,6 dB 
Vo at 1,1 MHz 
Vo at 4,4 MHz 


Vo at 3,3 MHz 


Value at 3,3 MHz: 20 log 
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Small signal combination IC for colour TV TDA4505 


7280476 


0 


Fig. 6 S/N ratio as a function of the input voltage. 
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Fig. 7 Test set-up AM suppression. 
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Fig. 8 AM rejection. Fig. 9 Volume control characteristics. 


March 1986 1551 


DEVELOPMENT DATA 
This data sheet contains advance information and | TDA4510 


specifications are subject to change without notice. 


PAL DECODER 


The TDA4510 is a colour decoder for the PAL standard, which is pin sequent compatible with multi- 
standard decoder TDA4555 and also pin compatible with NTSC decoder TDA4570. It incorporates 
the following functions: 


Chrominance part 


® Gain controlled chrominance amplifier with operating point control stage 

@ Chrominance output stage for driving the 64 us delay line 

@ Blanking circuit for the colour burst signal 

@ Automatic chrominance control (ACC) with sampled rectifier during burst-key 


Oscillator and control voltage part 


@ Reference oscillator for double subcarrier frequency 

® Gated phase comparison 

@ Identification demodulator and automatic colour killer 
@® Sandcastle pulse detector 

@ Service switch 


Demodulator part 


@ Two synchronous demodulators for the (B-Y) and (R-Y) signals 
PAL flip-flop and PAL switch 

@ Colour switching stages 

@ Separate colour switching output 

@ (B-Y) and (R-Y) signal output stages 

@ Internal filtering of residual carrier 


QUICK REFERENCE DATA 


Supply voltage Vp=V7.3 _ typ. 12 V 
Supply current [p17 typ. 50 mA 
Chrominance input signal (peak-to-peak) V9-3(p-p) 10 to 400 mV 
Chrominance output signal (peak-to-peak) V6-3(p-p) typ. 1,6 V 
Colour difference output signals (peak-to-peak values) 

—(R-Y) signal V 1-3(p-p) typ. 1,05 V+2 dB 

—(B-Y) signal V2.3(p-p) typ. 1,33 V+2 dB 
Sandcastle pulse, required amplitude for 

burst gating level V 15-3 typ. 7,7 NV 

horizontal pulse separation V 145-3 typ. 45 V 

vertical and horizontal pulse separation V 145-3 typ. 2,5 V 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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Fig. 1 Block diagram. 
External capacitors in Fig. 1 


C1 filter capacitor for control voltage (pin 10) 
C2. filter capacitor for identification signal (pin 14) 


PAL decoder TDA4510 


FUNCTIONAL DESCRIPTION 


DIVIDER STAGES 


The divider stages provide —(R-Y) and —(B-Y) reference signals with the correct 90 degrees relation 
for the demodulators. 


PHASE COMPARATOR 


The phase comparator compares the —(R-Y) reference signal with the burst pulse and controls the 
frequency and phase of the reference oscillator. 


IDENTIFICATION DEMODULATOR 


The identification demodulator delivers a positive going identification signal for PAL-signals at pin 14, 
also used for the automatic colour-killer. : 


SERVICE SWITCH 


The service switch has two functions. The first position (V74.3 <1 V) allows the adjustment of the 
reference oscillator. Therefore the colour is switched on and the burst for the oscillator PLL is 
switched off. The second position (V 14.3 > 5 V) switches the colour on and the output signals can 
be observed. 


<t SANDCASTLE PULSE DETECTOR 
= Sandcastle pulse detector for burst-gate, line and blanking (horizontal and vertical) pulse detection. 
» The vertical part of the sandcastle pulse is needed for the internal colour-on and colour-off delay. 
za 
Lu 
s PULSE PROCESSING PART 
a. 
° Pulse processing part which shall prevent a premature switching on of the colour. The colour-on delay, 
. two or three field periods after identification of the PAL signal, is achieved by a counter. The colour is 
iu switched off immediately or at the latest one field period after disappearance of the identification voltage. 
OQ 
RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage range Vp = V7.3 10,8 to 13,2 V 
Currents 
at pins 1 and 2 —I4,2 max. 5 mA 
at pin 6 —lg max. 15 mA 
at pin 16 =l46 max. 5 mA 
Total power dissipation Prot max. 800 mW 
Storage temperature T stg —25 to+ 150 °C 
Operating ambient temperature Tamb O0to+70 °C 
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CHARACTERISTICS 
Vp = 12 V; Tamb = 259 OC; measured in Fig. 2 unless otherwise specified 


parameter symbol min. typ. max. unit 
Supply current I7 — 50 — mA 


Chrominance part 


Input voltage range (peak-to-peak value) V9-3(p-p) 10 — 400 mV 
Nominal input voltage (peak-to-peak value) 

with 75% colour bar signal V9-3(p-p) = 100 sa mV 
Input impedance 29.3 — 3,3 — kQ 
Input capacitance Co9.3 oe A — pF 
Colour ON 

Chrominance output voltage (peak-to-peak) 

with 75% colour bar signal V6-3(p-p) = 1,6 = V 

d.c. voltage at chrominance output V6-3 — 8,2 _ V 


Oscillator and control voltage part 


Oscillator frequency fo _ 8,8 — MHz 
Input resistance R13.3 = 350 - 2 
Catching range 

(depending on RC-network at pin 12) f + 400 -- — Hz 
Control voltage 

without burst signal V14-3 = 6,0 — V 

colour on switching threshold V14-3 eas 6,6 a V 

hysteresis of colour switching V 44-3 — 150 _ mV 

flip-flop correction (FFC) voltage V44-3 — 5,5 — V 

hysteresis of FFC V14-3 — 170 — mV 
Colour-on delay 2 — 3 Toe 
Colour-off delay 0 _ 1 f.p.” 
First service position (PLL is inactive 

for oscillator adjustment, colour on) V 11-3 0 = 1 V 

second service position (colour on) V11-3 <) = = V 
Colour switching output (open npn emitter) 

output current —l16 = = 5 mA 

colour-on voltage V16-3 — 6 — V 

colour-off voltage V16-3 _ O — V 


Demodulator part 


Delayed chrominance input signal 
(peak-to-peak value) 
with 75% colour bar signal V4-3(p-p) — 200 i mV 
Colour difference output signals 
(peak-to-peak value) 
—(R-Y) signal V 1-3(p-p) 0,84 1,05 1,32 V 
—(B-Y) signal V2-3(p-p) 1,06 1,33 1,67 V 
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DEVELOPMENT DATA 


PAL decoder TDA4510 


parameter symbol min. typ. max. unit 


Ratio of colour difference output signals 


(R-Y)/(B-Y) V1.3/V 2.3 0,71 079 0,87 V 
D.C. voltage 
at colour difference outputs “ V4-92.2 e 7,/ ss V 


Residual carrier voltage 
at colour difference outputs 
1 x subcarrier frequency (4,4 MHz) V1 2-3(p-p) — — 20 mV 
2 x subcarrier frequency (8,8 MHz) V 1,2-3(p-p) _ _ 20 mV 


Sandcastle pulse detector 


Thresholds: 
Field- and line-pulse separation 

pulse ON V 15-3 1,3 1,6 1,9 V 
Required pulse amplitude V 15-3 2,0 2,5 3,0 V 
Line pulse separation; pulse ON V 45.3 33 3,6 3,9 V 
Required pulse amplitude V 15-3 4,1 4,5 4,9 V 
Burst pulse separation; pulse ON V 15-3 6,6 7,1 7,6 V 
Required pulse amplitude V 15-3 7,/ = = V 
Input voltage during horizontal scanning V 15-3 _ si 1,1 V 
Input current —l15 _ — 100 LA 


* f.p. is shortening for field periods in this case. 
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chrominance ec0pE 
input 
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\ 
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7Z91208.3 


Fig. 2 Application information and test circuit. 


C4 =5 to 27 pF, X = 8,8 MHz; nominal frequency 8,867 238 MHz; resonance resistance 60 Q, load 
capacitance 20 pF, dynamic capacitance 22 fF and static capacitance 5,5 pF. | 
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TDA4556 


MULTISTANDARD DECODER 


GENERAL DESCRIPTION 


The TDA4555 and TDA4556 are monolithic integrated multistandard colour decoders for the PAL, 
SECAM, NTSC 3,58 MHz and NTSC 4,43 MHz standards. The difference between the TDA4555 and 
the TDA4556 is the polarity of the colour difference output signals (B-Y) and (R-Y). 


Features 
Chrominance part 


Gain controlled chrominance amplifier for PAL, SECAM and NTSC 

ACC rectifier circuits (PAL/NTSC, SECAM) 

Burst blanking (PAL) in front of 64 us glass delay line 

Chrominance output stage for driving the 64 ys glass delay line (PAL, SECAM) 
Limiter stages for direct and delayed SECAM signal 

SECAM permutator 


Demodulator part 


Flyback blanking incorporated in the two synchronous demodulators (PAL, NTSC) 

PAL switch 

Internal PAL matrix 

Two quadrature demodulators with external reference tuned circuits (SECAM) 

Internal filtering of residual carrier 

De-emphasis (SECAM) 

Insertion of reference voltages as achromatic value (SECAM) in the (B-Y) and (R-Y) colour difference 
output stages (blanking) 


Identification part 


Automatic standard recognition by sequential inquiry 

Delay for colour-on and scanning-on 

Reliable SECAM identification by PAL priority circuit 

Forced switch-on of a standard 

Four switching voltages for chrominance filters, traps and crystals 

Two identification circuits for PAL/SECAM (H/2) and NTSC 

PAL/SECAM flip-flop 

SECAM identification mode switch (horizontal, vertical or eonnbined horizontal and vertical) 
Crystal oscillator with divider stages and PLL circuitry (PAL, NTSC) for double colour subcarrier 
frequency 

HUE control (NTSC) 

Service switch 


QUICK REFERENCE DATA 


errrecrerencer entre nee rae sheet ne eager ren gun Ameen eT Tere Or SN Neneh ee A A re n/t nant nena, enn tenement ten sttni Pr, nner reenter ren nents annette pte ALAA Parente EN rene. I AEE EAR RONAN HORE MMH HT CEM, 


Supply voltage (pin 13) Vp=V43.9 _ typ. 12 V 
Supply current (pin 13) Ip=143 typ. 65 mA 
Chrominance input signal (peak-to-peak) V15-9(p-p) 20 to 200 mV 
Chrominance output signal (peak-to-peak) V12-9(p-p) typ. 1,6 V 
Colour difference output signals (peak-to-peak values) 

TDA4555: —(R-Y); TDA4556: + (R-Y) V 1-9(p-p) typ. 1,05 V +2dB 

TDA4555: —(B-Y); TDA4556: + (B-Y) V3-9(p-p) typ. 1,33 V+t2dB 
Sandcastle pulse; required amplitude for 

vertical and horizontal pulse separation V94-9 typ. 2,0 V 

horizontal pulse separation V24-9 typ. 45 V 

burst gating V94-9 typ. LIN 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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(2) TDA4555: —(B-Y); TDA4556: + (B-Y) 


Fig. 1 Block diagram. 


Multistandard decoder 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage (pin 13) Vp=V13-9 
Voltage range at pins 10, 11, 17, 23, 24, 25, 26, 27, 

28 to pin 9 (ground) Vn-9 
Current at pin 12 l42 
Peak value liom 
Total power dissipation Prot 
Storage temperature range T stg 
Operating ambient temperature range Tamb 


TDA4555 
TDA4556 


max. 13,2 V 


Oto Vp V 
max. 8 mA 
max. 15 mA 
max. 1,4 W 
—25 to +150 °C 

Oto +70 °C 
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CHARACTERISTICS 
Vp = V13-9 = 12 V; Tamb = 25 OC; measured in Fig. 1; unless otherwise specified 


Supply (pin 13) 


Supply voltage range 10,8 — 
Supply current — 65 
Chrominance part 
Chrominance input signal (pin 15) 

input voltage with 75% colour bar signal 

(peak-to-peak value) V 15-9(p-p) 20 100 

input impedance IZ45-9| 2,3 3,3 
Chrominance output signal (pin 12) 

output voltage 

(peak-to-peak value) V12-9(p-p) — 1,6 

output impedance 

(n-p-n emitter follower) IZ49-9| — — 

d.c. output voltage V12-9 — 8,2 
Input for delayed signal (pin 10) 

d.c. input current 10 = = 

input resistance R10-9 10 — 
Demodulator part (PAL/NTSC) 
Colour difference output signals 

output voltage (proportional to V 13.9) 

(peak-to-peak value) 

TDA4555 

— (R-Y) signal (pin 1) V1-9(p-p) — |1,05V+2dB 

— (B-Y) signal (pin 3) V3-9(p-p) — |1,33V+2dB 

TDA4556 

+(R-Y) signal (pin 1) V4-9(p-p) — |1,05 V+2dB 

+ (B-Y) signal (pin 3) V3-9(p-p) — |1,33V+2dB 
Ratio of colour difference output signals 

(R-Y)/(B-Y) V1/3-9 — (0,79 +10% 
Residual carrier (subcarrier frequency) 

(peak-to-peak value) V4 '3-9(p-p) — — 
Residual carrier (PAL only) 

(peak-to-peak value) V13-9(p-p) — 10 
H/2 ripple at (R-Y) output (pin 1) 

(peak-to-peak value) 

without input signal V1-9(p-p) — — 
D.C. output voltage 

n-p-n emitter follower with 

internal current source of 0,3 mA V13.9 — 7,/ 


output impedance 
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TDA4555 
TDA4556 


Demodulator part (SECAM) 


Colour difference signals (see note 1) 
output voltage (proportional to V3.9) 
(peak-to-peak value) 


Multistandard decoder 


TDA4555 
—(R-Y) signal (pin 1 V1-9(p-p) — 1,05 a V 
— (B-Y) signal (pin 3) V3-9(p-p) ~ 1,33 — V 
TDA4556 
+ (R-Y) signal (pin 1) V1-9(p-p) — 1,05 — V 
+ (B-Y) signal (pin 3) V3-9(p-p) -~ 1,33 — V 
Ratio of colour difference output signals 
(R-Y)/(B-Y) V 1/3-9 — 0,79*+10% | — 
Residual carrier (4 to 5 MHz) 
(peak-to-peak value) V1,3-9(p-p) — 20 30 mV 
Residual carrier (8 to 10 MHz) 
(peak-to-peak value) V13-9(p-p) — 20 30 mV 
H/2 ripple 
at (R-Y) (B-Y) outputs (pins 1 and 3) 
(peak-to-peak value) 
with fp signals V1 3-9(p-p) | — a 20 mV 
D.C. output voltage V13-9 — 7,7 — V 
Shift of inserted levels relative to levels | 
of demodulated f, frequencies (IC only) | AV/AT(R-Y)! — —0,55 — mV/K 
AV/AT(B-Y)! — +0,25 — mV/K 
HUE control (NTSC)/service switch 
Phase shift of reference carrier 
at V47.9=2V —¢ — 30** _ deg 
at V17-9=3V p — 0 — deg 
at V17.9=4V +o —~ 30** _ deg 
Input resistance R17-9 — 5 — | kX 
Service position 
Switching voltage (pin 17) 
burst OFF; colour ON 
| (for oscillator adjustment) 
| HUE control OFF; colour ON 


(for forced colour ON) 
Crystal oscillator (pin 19) 


For double colour subcarrier frequency 
input resistance 


lock-in-range 
referred to subcarrier frequency 


* Value measured without influence of external circuitry. 
** Relative to phase at V17.9= 3 V. 
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1564 


CHARACTERISTICS (continued) 


parameter 


Identification part 


Switching voltages for chrominance filters 
and crystals 

at pin 28 (PAL) 

at pin 27 (SECAM) 

at pin 26 (NTSC 3,58 MHz) 

at pin 25 (NTSC 4,43 MHz) 


Control voltage OFF state V 25 26,27,28-9 


Control voltage ON state 
during scanning; colour OFF V25,26,27,28-9 


colour ON V25,26,27,28-9 
Output current —l95 26,27,28-9 
Voltage for forced switching ON 

PAL | V98-9 

SECAM V97-9 

NTSC 3,58 MHz V6-9 

NTSC 4,43 MHz V95-9 


Delay time for 
restart of scanning tas 2 to 3 vertical periods 


colour ON tdc1 2 to 3 vertical periods 
colour OFF tdc2 0 to 1 vertical periods 
SECAM identification (pin 23) 


Input voltage for 
horizontal identification (H) V93-9 


vertical identification (V) V93-9 
combined (H) and (V) identification V93.9 


Sequence of standard inquiry 
PAL-SECAM-NTSC 3,58 MHz-NTSC 
4,43 MHz 


Reliable SECAM identification by PAL 
priority circuit 


Scanning time for each standard 4 vertical periods 


* Or not connected. 
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Multistandard decoder TDA4555 
TDA4556 


parameter symbol min. . max. 


Sandcastle pulse detector (see note 2) 


Input voltage pulse levels (pin 24) 
to separate vertical and horizontal 


blanking pulses V24-9 2,0 V 
required pulse amplitude V24-9(p-p) 3,0 V 
to separate horizontal blanking pulse V94-9 4,0 V 
required pulse amplitude V24-9(p-p) 5,0 V 
to separate burst gating pulse V24-9 7,/ V 
required pulse amplitude V24-9(p-p) Vp V 
Input voltage during horizontal scanning V24-9 1,0 V 
Input current —l94 100 LA 


Notes to the characteristics 


1. The signal amplitude of the colour difference signals (R-Y) and B-Y) is dependent on the character- 
istics of the external tuned circuits at pins 7, 8 and 4, 5 respectively. Adjustment of the amplitude 
is achieved by varying the Q-factor of these tuned circuits. The resonant frequency must be adjusted 
such that the demodulated output frequency (f,) provides the same output level as the internally 
inserted reference voltage (achromatic value). 


2. The sandcastle pulse is compared with three internal threshold levels, which are proportional to the 
supply voltage. 
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switching voltages 


Service switch 


(a) colour ON; hue OFF 
(c) colour ON; burst OFF Fig. 2 Application diagram. 
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COLOUR TRANSIENT IMPROVEMENT CIRCUIT 


GENERAL DESCRIPTION 


The TDA4560 is a monolithic integrated circuit for colour transient improvement (CTI) and luminance 
delay line in gyrator technique in colour television receivers. 


Features 


@ Colour transient improvement for colour difference signals (R-Y) and (B-Y) with transient detecting-, 
storage- and switching stages resulting in high transients of colour difference output signals 

@ A luminance signal path (Y) which substitutes the conventional Y-delay coil with an integrated 
Y-delay line 

@ Switchable delay time from 720 ns to 1035 ns in steps of 45 ns 

@ Output for the option of velocity modulation 


QUICK REFERENCE DATA 


Supply voltage (pin 10) Vp=V10-18_ tYP. 12 V 


Supply current (pin 10) Ip=l19 typ. 35 mA 
(R-Y) and (B-Y) attenuation Qed typ. O dB 
(R-Y) and (B-Y) output transient time ttr typ. 150 ns 
Adjustable Y-delay time tq 720 to 1035 ns 
Y-attenuation Qy typ. 7 dB 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102CS). 
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Colour transient improvement circuit TDA4560 


FUNCTIONAL DESCRIPTION 


The IC consists of two colour difference channels (B-Y) and (R-Y) and a luminance signal path (Y) as 
shown In Fig. 1. 


Colour difference channels 


The (B-Y) and (R-Y) colour difference channels consist of a buffer amplifier at the input, a switching 
stage and an output amplifier. The switching stages, which are controlled by transient detecting stages 
(differentiators), switch to a value that has been stored at the beginning of the transients. The 
differentiating stages get their signal direct from the colour difference detecting signal (pins 1 and 2). 
Two parallel storage stages are incorporated in which the colour difference signals are stored during 
the transient time of the signal. After a time of about 600 ns they are switched immediately (transient 
time of 150 ns) to the outputs. The colour difference channels are not attenuated. 


Y-signal path 


The Y-signal input (pin 17) is capacitively coupled to an input clamping circuit. Gyrator delay cells 
provide a maximum delay of 1035 ns including an additional delay of 45 ns via the fine adjustment 
switch (S71) at pin 13. Three delay cells are switched with two interstage switches dependent on the 
voltage at pin 15. Thus three switchable delay times of 90 ns, 180 ns or 270 ns less than the maximum 
delay time are available. A tuning compensation circuit ensures accuracy of delay time despite process 
tolerances. The Y-signal path has a 7 dB attenuation as a normal Y-delay coil and can replace this 
completely. The output is fed to pin 12 via a buffer amplifier. An additional output stage provides a 
signal of 90 ns less delay at pin 11 for the option of velocity modulation. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC) 
Supply voltage (pin 10) Vp=V10-18 max. 13,2 V 
Voltage ranges to pin 18 (ground) 
at pins 1,2,12,15 Vn-18 Oto Vp V 
at pin 11 V11-18 0 to (Vp—3V) V 
at pin 17 V17-18 Oto7 V 
Voltage ranges 
at pin 7 to pin6 V7-6 Oto5 V 
at pin 8 to pin 9 V8.9 Oto5 V 
Currents 
at pins 6,9 +169 max. 15 mA 
at 17,18, 111,112 internally limited 
Total power dissipation Prot max. 1,1 W 
Storage temperature range T stg —25 to +150 °C 
Operating ambient temperature range Tamb Oto +70 °C 
Note 


Pins 3, 4, 5, 6,9, 13 and 14 d.c. potential not published. 
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TDA4560 


CHARACTERISTICS 
Vp = V10-18 = 12 V; Tamb = 25 OC; measured in application circuit Fig. 2; unless otherwise specified 


Supply (pin 10) 
Supply voltage 10,8 12 | 13,2 V 
Supply current — 35 50 mA 


Colour difference channels (pins 1 and 2); 


(R-Y) input voltage (peak-to-peak value) 
75% colour bar signal — 1,05 — V 


(B-Y) input voltage (peak-to-peak value) 
75% colour bar signal _ 1,33 — V 


Input resistance — 12 — kKQ 
Internal bias (input) Y = 43 2 V 
(B-Y), (R-Y) signal attenuation = — 0 — dB 


Output voltage (d.c.) Se 4,4 a V 


Output current (emitter follower with 
constant current source 0,65 mA) | ~ 1,2 — mA 


(R-Y) and B-Y) output signal transient time — 150 — ns 


Y-signal path (pin 17) 


Y-input voltage (composite signal) 
(peak-to-peak value) V17-18(p-p) — 1 — V 


Internal bias voltage (during clamping) V17-18 — 1,5 — V 
Input current 
during picture content l17 — 8 _ LA 
during synchronizing pulse —|17 — 100 — LA 
: _ VII 
Y-signal attenuation —— ay — 8 ~ dB 
V17 
_ “12 
Y-signal attenuation —— ay — 7 — dB 
V47 
Output voltage (d.c.) _ 2,3 — V 
Output voltage (d.c.) — 10,3 — V 
Output current (emitter follower with 
constant current source 0,45 mA) — 1,2 ~ mA 


Frequency response (note 1) 
R14-18 = 1,2 kQ;V15.18=12V — 5 —- MHz 
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Colour transient improvement circuit TDA4560 


CHARACTERISTICS (continued) 


parameter 


Y-signal path (pin 17) 

Adjustable delay (note 2) (switch open) 
at V15-19 = 0 to 2,5 V; R14.18 = 1,2 kQ 
at V15-18 = 3,5 to 5,5 V; R44.18 = 1,2 kQ 
at V15-18 = 6,5 to 8,5 V; R14-18 = 1,2 kQ 
at V15-18 = 9,5 to 12 V; R14-18 = 1,2 kQ 


Fine adjustment delay (switch S1 closed) 
at V13.18 =0V 


Signal delay for velocity modulation (pin 11) 


Thermal resistance 


From junction to ambient (in free air) 


NOTES TO THE CHARACTERISTICS 


1. R14-78 influences the bandwidth. 
2. Delay time is proportional to resistor R74-1g. 
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APPLICATION INFORMATION 


(2) 
O (a) (+12V) 
18kQ 
Td O (b) 
30k2 
ea O(c) 
luminance Y - output 
input signa! Z 4 Vp 
(Y) (tq) (ty-90ns) (+12 V) 
S10 
&Z — 330nF 
18 17 16 15 14 13 12 11 10 
TDA4560 
1 2 3 4 5 6 7 8 9 
330 330 100 100 330 
nF nF pF pF pF |2z0 igs 
4 a 7 7 7 (B-Y) (R-Y) " 
1 ee ee te output output 
lip 1-¢ iR -L-¢ 100 100 
Hy TT iit “TT F pF 
Ds es GC ue i) 
rhe rhe Z 7 
(R-Y) (B-Y) 
7Z87367.1 


colour difference 
input signals 


(1) Residual carrier reduced to 20 mV peak-to- 


peak (R = 1 kQ2, C = 100 pF). 


(2) Switching sequence for delay times shown in Table 1. 


Fig. 2 Application diagram and test circuit. 


Table 1 Switching sequence for delay times. 
conn ol | 
é ) 
3,5to 5,5 V 


Xx 6,5to 8,5 V 
Xx ti 95to12 V 


voltage at 
pin 15 


Oto25V 


Where: X = connection closed; O = connection 


* When switch (S1) is closed the delay time is 
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open. 


increased by 45 ns. 


DEVELOPMENT DATA 
This data sheet contains advance information and TDA4565 


specifications are subject to change without notice. 


COLOUR TRANSIENT IMPROVEMENT CIRCUIT 


GENERAL DESCRIPTION 


The TDA4565 is a monolithic integrated circuit for colour transient improvement (CTI) and luminance 
delay line in gyrator technique in colour television receivers. 


Features 


® Colour transient improvement for colour difference signals (R-Y) and (B-Y) with transient detecting-, 
storage- and switching stages resulting in high transients of colour difference output signals 

@ A luminance signal path (Y) which substitutes the conventional Y-delay coil with an integrated 
Y -delay line 

@ Switchable delay time from 690 ns to 1005 ns in steps of 45 ns 

@ Two Y output signals; one of 180 ns less delay 


QUICK REFERENCE DATA 


Supply voltage (pin 10) Vp=V140-18 tyP. 12 V 
Supply current (pin 10) Ip=l19 typ. 35 mA 
(R-Y) and (B-Y) attenuation Ocd typ. O dB 
(R-Y) and (B-Y) output transient time ter typ. 150 ns 
Adjustable Y-delay time td 690 to 1005 ns 
Y-attenuation Oy typ. 6,5 dB 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102CS). 
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Fig. 1 Block diagram. 


DEVELOPMENT DATA 


Colour transient improvement circuit TDA4565 


FUNCTIONAL DESCRIPTION 


The IC consists of two colour difference channels (B-Y).and (R-Y) and a luminance signal path (Y) as 
shown in Fig. 1. 


Colour difference channels 


The (B-Y) and (R-Y) colour difference channels consist of a buffer amplifier at the input, a switching 
stage and an output amplifier. The switching stages, which are controlled by transient detecting stages 
(differentiators), switch to a value that has been stored at the beginning of the transients. The 
differentiating stages get their signal direct from the colour difference detecting signal (pins 1 and 2). 
Two parallel storage stages are incorporated in which the colour difference signals are stored during 
the transient time of the signal. At the end of this transient time they are switched immediately 
(transient time of 150 ns) to the outputs. The colour difference channels are not attenuated. 


Y-signal path 

The Y-signal input (pin 17) is capacitively coupled to an input clamping circuit. Gyrator delay cells 
provide a maximum delay of 1005 ns including an additional delay of 45 ns via the fine adjustment 
switch (S1) at pin 13. Three delay cells are switched with two interstage switches dependent on the 
voltage at pin 15. Thus three switchable delay times of 90 ns, 180 ns or 270 ns less than the maximum 
delay time are available. A tuning compecsation circuit ensures accuracy of delay time despite process 
tolerances. The Y-signal path has a 6,5 dB attenuation as a normal Y-delay coil and can replace this 
completely. The output is fed to pin 12 via a buffer amplifier. An additional output stage provides a 
signal of 180 ns less delay at pin 11. 


RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC) 
Supply voltage (pin 10) Vp=V10-18 max. 13,2 V 
Voltage ranges to pin 18 (ground) 
at pins 1,2,12 and 15 Vn-18 Oto Vp V 
at pin 11 V11-18 0 to (Vp—3V) V 
at pin 17 V17-18 Oto7 V 
Voltage ranges 
at pin 7 topin6 V7-6 Oto5 V 
at pin 8 to ping V8-9 Oto5 V 
Currents 
at pins 6,9 +169 max. 15 mA 
at pins 7, 8, 11 and 12 781 1,12 internally limited 
Total power dissipation . Ptot max. 1,1 W 
Storage temperature range Tstg —25 to +150 OC 
Operating ambient temperature range | Tamb Oto +70 °C 
Note 


Pins 3, 4, 5,6, 9, 13 and 14 d.c. potential not published. 
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CHARACTERISTICS | , 
Vp = V10-18 = 12 V; Tamb = 25 OC; measured in application circuit Fig. 2; unless otherwise specified 


parameter : symbol min. typ. | max. 


Supply (pin 10) 
Supply voltage | . Vp=V10-18 | 10,8 LZ 12 
Supply current , IpP=l10 — 35 50 


Colour difference channels (pins 1 and 2); 
(R-Y) input voltage (peak-to-peak value) 


75% colour bar signal V1-18 _ 1,05 _ 
(B-Y) input voltage (peak-to-peak value) 

75% colour bar signal V2-18 _ 1,33 = 
Input resistance R1 2-18 — 12 _ 
Internal bias (input) V1 92. _ 4,3 — 

| p Vg V7 1, 2-18 
(B-Y), (R-Y) signal attenuation — , — Acd — 0 — 
Van 2 
Output voltage (d.c.) V7, 8-18 — 4,3 — 
Output current (emitter follower with 

constant current source 0,6 mA) —17.8 “4 1,2 — 

(R-Y) and B-Y) output signal transient time ttr aa 150 _ 


Y-input voltage (composite signa!) 


Y-signal path (pin 17) : 
(peak-to-peak value) V17-18(p-p) _ 1 — 
Internal bias voltage (during clamping) | V17-18 _ 1,5 — 
Input current 
during picture content 117 — 8 _ 
during synchronizing pulse —147 = 100 os 
: re | 
Y-signal attenuation —— ay —- 6,5 — dB 
V417 
ic, IO 
Y-signal attenuation —— ay — 6,5 — dB 
Mid 
Output voltage (d.c.) V11-18 ~~ 2,3 _ V 
Output voltage (d.c.) V12-18 — 10,3 _ V 
Output current (emitter follower with | 7 
constant current source 0,6 mA) 11442 ~ 1,2 - mA 


Cut-off frequency (notes 1 and 3) 
R14-18 = 1,2 kQ;V15.18= 12 V;S1 open) £414 12.17 _ 5. — MHz 
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Colour transient improvement circuit TDA4565 


CHARACTERISTICS (continued) 


aca 
Y-signal path (pin 17) 


Adjustable delay (notes 2 and 3) (S1 open) 
at V15.18 =O to 2,5 V; R14-18 = 1,2 kQ 
at V15-18 = 3,5 to 5,5 V; R44-18 = 1,2 kQ 
at V15-18 = 6,5 to 8,5 V; R14.18 = 1,2 kQ 
at V15-18 =9,5to 12 V; R14-18 = 1,2 kQ 


Fine adjustment delay (S1 closed) 
at V13.18 =0V 


Signal delay for velocity modulation (pin 11) 


960 1020 | ns 


45 — ns 
tg —180 ns 


Thermal resistance 


From junction to ambient (in free air) 


Notes to the characteristics 


1. R14-1g influences the bandwidth. 
2. Delay time is proportional to resistor R14-18. 
3. Devices with suffix ‘“A’’ require the value of resistor R14-7g8 to be 1,1 k&2, but the cut-off 


frequency and delay times remain as stated in these characteristics. 
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APPLICATION INFORMATION 


(2) 
O (a) (+12 V) 
18kQ 
bal O (b) 
30k 
cone O (c) 
luminance Y - output 
input signal Z Z Vp 
oe | (ty) (tg-180ns) (+12V) 
y 330nF ron 


7 7 
” j 
i]t output 
lip te Hip ou 329 output utp oe 
er pF pF 
CU gps Re CF) 
rahe, gis r : 
(R-Y) (B-Y) 
—-~+-——’ 
i 7Z297356.1 
colour difference 


input signals 


(1) Residual carrier reduced to 20 mV peak-to-peak (R = 1kQ, C = 100 pF). 
(2) Switching sequence for delay times shown in Table 1. 
(3) R14-18 = 1,2 kQ for TDA4565 

R14-18 = 1,1 kQ for TDA4565A. 


Fig. 2 Application diagram and test circuit. 


Table 1 Switching sequence for delay times. 


connection voltage at 


Oto2,5V 
3,5 to 5,5 V 
6,5 to 8,5 V 
95to12 V 


Where: X = connection closed; O = connection open. 


* When switch (S1) is closed the delay time is increased by 45 ns. 
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DEVELOPMENT DATA 
This data sheet contains advance information and TDA4580 


specifications are subject to change without notice. 


VIDEO CONTROL COMBINATION CIRCUIT 


with automatic cut-off control 


GENERAL DESCRIPTION 


The TDA4580 is a monolithic integrated circuit which performs video control functions in television 
receivers with a colour difference interface. For example it operates in conjunction the multistandard 
colour decoder TDA4555. The required input signals are: luminance and negative colour difference 
—(R-Y) and —(B-Y), and a 3-level sandcastle pulse for control purposes. Analogue RGB signals can be 
inserted from two sources. One with full performance adjustment possibilities. RGB output signals are 
available for driving the video output stages. This circuit provides automatic cut-off control of the 
picture tube. 


Features 


Capacitive coupling of the colour difference, luminance and RGB input signals with black level clamping 
Two sets of analogue RGB inputs via fast switch 1 and fast switch 2 

First RGB inputs and fast switch 1 in accordance with peritelevision connector specification 
Saturation, contrast and brightness control acting on first RGB inputs 

Brightness control acting on second RGB inputs 

Equal black levels for television and inserted signals 

Clamping, horizontal and vertical blanking, and timing of automatic cut-off, controlled by a 3-level 
sandcastle pulse 

Automatic cut-off control with compensation for leakage current of the picture tube 

Measuring pulses of cut-off control start immediately after end of vertical part of sandcastle pulse 
Three selectable blanking intervals for PAL, SECAM and NTSC/PAL-M 

Two switch-on delays for run-in without discolouration 

Adjustable peak drive limiter 

Average beam current limiter 

G-Y and RGB matrix coefficients selectable for PAL/SECAM and NTSC (correction for FCC primaries) 
Bandwidth 10 MHz (typ.) 

Emitter-follower outputs for driving the RGB output stages 


QUICK REFERENCE DATA 


Supply voltage (pin 6) Vp = V6.24 typ. 12 V 
Supply current (pin 6) Ip=lIg¢ typ. 110 mA 
Luminance input (pin 15) 
Composite video input signal (VBS) 

(peak-to-peak value) V 15-24(p-p) typ. 0,45 V 
Colour difference input signals 

(peak-to-peak values) 


—(B-Y) V 18-24(p-p) typ. 1,33 V 

—(R-Y) V17-24(p-p) typ. 1,05 V 
Inserted RGB signals 

(black to white values) V14, 13, 12-24 typ. 07 V 
Inserted RGB signals for teletext use 

(black to white values) V23,22,21-24 typ. 1V 
Three-level sandcastle pulse 

(required input voltage) V 10-24 typ. 2,5/4,5/8,0 V 


PACKAGE OUTLINE 


28-lead DIL; plastic (SOT-117). 
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Fig. 1a Part of block diagram; continued in Fig. 1b. 
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Video control combination circuit TDA4580 
with automatic cut-off control 
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Fig. 1b Part of block diagram; continued from Fig. 1a. 
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Fig. 2 Pinning diagram. 
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~ DEVELOPMENT DATA 


Video control combination circuit 


with automatic cut-off control 


PINNING 


pin no. 


mnemonic 


RO 
CR 
GO 
CG 
BO 
Vp 
CB 
LD 
PDL 
SC 
FSW1 


description 

Red output 

Red storage capacitor for cut-off control 

Green output 

Green storage capacitor for cut-off control 

Blue output 

Positive supply voltage (+ 12 V) 

Blue storage capacitor for cut-off control 

PAL/NTSC matrix and blanking time level detector input 
Peak drive limiting input | | 
Sandcastle pulse input 

Fast switch 1 for Y, CD and RGB inputs 

Blue input (external signal) 

Green input (external signal) | 

Red input (external signal). 

Luminance input — 


Saturation control input 


Colour difference input —(R-Y) 


Colour difference input —(B-Y) _ 


Contrast control input 


Brightness control input _ 


Teletext blue input 


| Teletext green input 


Teletext red input _ 
Ground 
Average beam current limiting input 


Automatic cut-off contro! input. 


Storage capacitor for leakage current — 


Fast switch 2 for teletext inputs 


TDA4580 — 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage range (pin 6) Vp = V6.24 Oto 13,2 V 
Voltage range at pins 2, 4, 7,9, 12, 13, 14, 15, 16, 
17, 18, 19, 20, 21, 22, 23, 25, 27 to pin 24 (ground) Vn-24 Oto Vp V 
Voltages ranges 
at pins 8, 11, 28 Vg, 11, 28-24 —0,5 to Vp V 
at pin 10 V10-24 Oto Vp+0,7 V 
at pin 26 V26-24 —0,7to Vp+0,7 V 
Currents 
at pins 1, 3, 5 (average) —l1/3,5(AV) max. 3 mA 
at pins 1, 3, 5 (peak) —l4,3 5(M) max. 10 mA 
at pin 19 (average) liQ(AVv) max. 5 mA 
at pin 26 log max. 1 mA 
Total power dissipation Prot max. 2 W 
Storage temperature range | T stg —20 to+ 150 °C 
Operating ambient temperature range Tamb Oto +70 °C 


THERMAL RESISTANCE 
From junction to ambient Rth j-a = 37 K/W 
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DEVELOPMENT DATA 


Video control combination circuit TDA4580 


with automatic cut-off control 


CHARACTERISTICS 


Vp = 12 V; Tamb = 25 OC; measured in a circuit similar to Fig. 4 at nominal settings (saturation, 
contrast, brightness), no beam current cr peak drive limiting; all voltages with respect to pin 24 
(ground) unless otherwise specified. 


parameter 


Supply (pin 6) 


Vp - V6.24 


Ip=lg¢ — 110 | — 


Supply voltaye range 


Supply current 


Colour difference inputs (pins 17 and 18) 


—(R-Y) input signal at pin 17 (notes 1 and 2) 


(peak-to-peak value) V17-24(p-p) = 1,05 | — 
—(B-Y) input signal at pin 18 (notes 1 and 2) 

(peak-to-peak value) V18-24(p-p) — 1,33 | — 
Input current during scanning 147, 181 — — 0,3 
Input resistance R17, 18 5 _ 
Internal d.c. bias voltage during clamping time V1 7, 18-24 — 7,5 |— 


Luminance input (pin 15; note 2) 


Composite video input signal (VBS) 


(peak-to-peak value) V15-24(p-p) — 0,45 | — 
Input current during scanning 45] - o 0,3 
Input resistance R415 5 = == 
Internal d.c. bias voltage during clamping time V15-24 — 7,4 | — 


Signal switch 1 input (pin 11) 


|nput voltage level for insertion of 
Y and CD signals 


RGB1 signals 


Internal resistor to ground 


RGB1 inputs (R71 pin 14, G1 pin 13, B1 pin 12; note 2) 
(signals controlled by saturation, 
contrast and brightness) 


Input signal (black to white value) M4913 1404 = 0,7 |— 
Input current during scanning Il42 13, 14! — _ 0,3 
Input resistance R12, 13,14 ss) = = 
Internal d.c. bias voltage during clamping time Vq2. 43, 1494 = 8,2 |— 
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CHARACTERISTICS (continued) 


RGB/Y, (R-Y), (B-Y) — Matrix 


Matrixed according to the equations 
V(R-Y) = 0,7 Vp — 0,59 Vg — 0,11 Vp 


V(B-Y) = —0,3 VR — 0,59 Vg + 0,89 Vp 
Viy) =0,3VR+0,59 VG +0,11 Ve 


Contrast control input (pin 19; note 3) 
(contrast control acts on Y and CD signals 
or RGB1 signals respectively) 


Maximum contrast V 19-24 S V 
Nominal contrast (6 dB below max.) V19-24 _ 3 V 
Attenuation of contrast _ 

at V19.94 = 2 V (related to max.) —_ 22 dB 
Input current at Vj9.94= 2to4V —l49 — — LA 
Peak drive limiting input (pin 9; note 4) 
Internal d.c. bias voltage V9.24 — 9 V 
Input resistance at Vg.94 > 9 V Rg — 10 kKQ 
Control current into contrast input (pin 19) 

during peak drive V1, 2 or 3-24 > V9.24 l49 — 20 mA 
Average beam current limiting input (pin 25; note 5) 
Start of contrast reduction 

at maximum contrast setting V95-24 a 8,5 V 
Input range for full contrast reduction AV 95.24 — 1,0 V 
Input resistance at V95.94 <6 V R95 — 2,2 kQ 
Saturation control input (pin 16) 
(saturation control acts on CD signals 
or RGB1 signals respectively) 
Maximum saturation V16-24 2s 4 V 
Nominal saturation (6 dB below max.) | V16-24 — 3 V 
Attenuation of saturation at V16.94 = 1,8 V 

(related to max. at 100 kHz) 50 _— dB 
Input current at V16.94 = 1,8 to 4 V 16 = — LA 
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Video control combination circuit TDA4580 


with automatic cut-off control 


Brightness control input (pin 20; note 6 and 7) 


Control voltage range V90-24 1 = 3 V 
Input current at V99.94 = 1to3 V —l99 — — 10 | yA 
Control voltage for nominal brightness V90-24 = eS Sia V 


Change of black level in the control range related 
to the nominal output signal (black/white) 


for AV99.94 = 1V — 33 | % 
Signal switched off and black level equal 
to cut-off measuring level at V90-24 11,5 | — a V 


Y, (R-Y), (B-Y)/RGB — Matrix (note 8) 

PAL matrix (Vg.94 = <4,5 V) 

Matrixed according to the equation 
V(G-Y) = —0,51 V(R-y) -0,19 V(B.y) 

NTSC matrix (Vg.94 => 5,5 V) 


(Adaption for NTSC-FCC primaries, 
nominal hue control set on —59) 


Matrixed according to the equation 
V(G-Y)* = —0,43 V(R-Y) —O0,11 V(B-Y) 
V(R-Y)" = 1.57 ViR-y) —0,41 ViB-y) 
V(B-Y)” = V(B-Y) 
RGB2 inputs (Teletext) (R2 pin 23, G2 pin 22, 
B2 pin 21; note 2) 
(RGB signals controlled by brightness control) 
Input signal for 100% output signals 


(black to white value) V21, 22, 23-24 | — 1 — V 
Input current during scanning 191, 22, 23 = = 03 | uA 
Input resistance R21, 22, 23 5 — — MxQ2 


Signal switch 2 input (pin 28) 


Input voltage level for insertion of Y, 
CD signals or RGB11 signals respectively 


RGB signals from matrix (note 9) V28.94 — — 04 |V 
RGB2 signals (note 9) V>8.94 09 |- |3,0 |v 
Internal resistor to ground R98.24 a 1Q) oj kQ2 
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CHARACTERISTICS (continued) 


Automatic cut-off control input (pin 26; note 10) 
(leakage current measuring time and insertion 

of RGB cut-off measuring lines see Fig. 5: 

types of ultra-black level see Fig. 3) 


Allowed maximum external D.C. bias voltage 


Voltage difference between cut-off current 
measurement and leakage current measurement 


Warm-up test pulse 


Threshold for warm-up detector 


Storage input for leakage current (pin 27) 


Internal resistance during leakage current 
measuring time (current limiting at 197 = 0,2 mA) 


Input current except during cut-off control cycle 


Storage inputs for automatic cut-off control 
(pins 2, 4, 7) 


Charge and discharge currents 


12,4, 7! 


Input currents of storage inputs out of control time | lla 4 7I 


Switch input for PAL/NTSC matrix and 
vertical blanking time (pin 8; note 11) 


Switching voltage input for 
PAL matrix and vertical blanking period of 
25 lines 


22 lines 
18 lines 


NTSC matrix and vertical blanking period of 
18 lines 


Input current 


* Maximum 8 V. 
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Video control combination circuit 


with automatic cut-off control 


Sandcastle pulse detector (pin 10; note 12) 


The following amplitudes are required 
for separating the various pulses: 
horizontal and vertical blanking pulses 3,0 


horizontal pulses for counter logic 5,0 

clamping pulses = 

delay of leading edge of clamping pulse — 
Input current at Vjo9.94 =0 V 100 


Outputs for positive RGB signals 
(RO pin 1, GO pin 3, BO pin 5; note 13) 


Nominal signal amplitude (black/white) V1.3 5-24 = 
Spreads between channels 10 
Maximum signal amplitude (black/white) V1.3, 5-24 — 
Internal current source 1135 = 
Output resistance R135 | 220 
Minimum output voltage V1/3,5-24 = 
Maximum output voltage V13, 5-24 a 


Horizontal and vertical blanking to ultra-black 
level 2 related to nominal signal black level 
in percentage of nominal signal amplitude _ 


Vertical blanking to ultra-black level 1 
related to cut-off measuring level in 
percentage of nominal signal amplitude — 


DEVELOPMENT DATA 


Recommendation: 


Range for cut-off measuring level 1,5 to 5,0 V; 
nominal value at 3 V (note 14) 


Gain data (note 15) 


Frequency response of Y path (0 to 8 MHz) 
pins 1, 3 and 5 to pin 15 3 


Frequency response of CD path (0 to 8 MHz) 
pin 1 to pin 17 = pin 5 to pin 18 3 
Frequency response of RGB1 path (0 to 8 MHz) 
pin 1 to pin 14= pin 3 to pin 13 
= pin 5 to pin 12 3 
Frequency response of RGB2 path (0 to 10 MHz) 
pin 1 to pin 23= pin 3 to pin 22 
| = pin 5 to pin 21 3 
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Notes to the characteristics 


1. 


10. 


The value of the colour difference input signals, —(B-Y) and —(R-Y), is given for saturated colour 
bar with 75% of maximum amplitude. 


Capacitive coupled to a low ohmic source; recommended value 600 Q2 (max.). 
At pin 19 for V19.94 < 2,0 V, no further decrease of contrast is possible. 


The peak drive limiting of output signals is achieved by contrast reduction. The limiting level of the 
output signals is equal to the voltage Vg.94, adjustable in the range 5 to 11 V. After exceeding the 
adjusted limiting level at peak drive limiter will not be active during the first line. 


The average beam current limiting acts on contrast and at minimum contrast on brightness (the 
external contrast voltage at pin 19 is not affected). 


At nominal brightness the black level at the output is 0,3 V (= —10% of nominal signal amplitude) 
below the measuring level. 


The internal control voltage can never be more positive than 0,7 V above the internal contrast 
voltage. 


Matrix equation 
V(R-Y), V(B-Y) : output of NTSC decoder of PAL type demodulating axis and 
amplitudes 
Vig-y)", V(R-Y)*, V(p-y)* : for NTSC modified CD signals; equivalent to demodulation with 
the following axes and amplification factors:— 
(B-Y)* demodulator axis — “Oe 
(R-Y)* demodulator axis 1159 =(PAL 90°) 
(R-Y)* amplification factor 1,97 (PAL 1,14) 
(B- a cn canen factor 2,03 eee 2,03) 
Vig-Y)* =—0,27 Vip.yy* —0,22 V(p.y)*. 


During clamping time, in each channel the black level of the inserted signal is clamped on the black 
level of the internal signal behind the matrix (dependent on brightness control). 


During warm-up time of the picture tube, the RGB outputs (pins 1, 3 and 5) are blanked to 
minimum output voltage. An inserted white pulse during the vertical flyback is used for beam 
current detection. If the beam current exceeds the threshold of the warm-up detector at pin 26, 
the cut-off current control starts operating, but the video signal is still blanked. After run-in of the 
cut-off current control loop, the video signal will be released. 

The first measuring pulse occurs in the first complete line after the end of the vertical part of the 
sandcastle pulse. The absolute minimum vertical part must contain 9 line-pulses. The cycle time of 
the counter is 63 lines. When the vertical pulse is longer than 61 lines, the IC is reset to the 
switch-on condition. In this event the video signal is blanked and the RGB-outputs are blanked to 
minimum output voltage as during warm-up time. 

During leakage current measurement, all three channels are blanked to ultra-black level 1. With the 
measuring level only in the controlled channel, the other two channels are blanked to ultra-black level 1. 
The brightness control shifts both the signal black level andthe ultra-black level 2. The brightness 
control is disabled from line 4 to the end of the last measuring line (see Fig. 3). 

With the most adverse conditions (maximum brightness and minimum black level 2) the blanking 
level is located 30% of nominal signal amplitude below the cut-off measuring level. 
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DEVELOPMENT DATA 


Video control combination circuit 


with automatic cut-off control 


brightness 
MaxiMuM *eccereeeee 


nominal 


minimum —:—-— 4 4 
° rd 


ultra-black level 2 


cut-off measuring 
line for green signal 


7Z81048.1 ee ee eee —— ultra- black level 1 


11. 


12; 


13. 
14. 


Fig. 3 Types of ultra-black levels. 


The given blanking times are valid for the vertical part of the sandcastle pulse of 9 to 15 lines. If 
the vertical part is longer and the cut-off lines are outside the vertical blanking period of 18, 22 or 
25 lines respectively, the blanking of the signal ends with the end of last of the three cut-off 
measuring pulses as shown in Fig. 5. 

The sandcastle pulse is compared with three internal thresholds (proportional to Vp) to separate 


the various pulses. The internal pulses are generated when the input pulse at pin 10 exceeds the 
thresholds. The thresholds are for: 


@ Horizontal and vertical blanking V10-24= 15 V 
@ Horizontal pulse V710-24 73,5 V 
@® Clamping pulse _ V10-24= 7,0 V 


TDA4580 


The outputs at pins 1, 3 and 5 are emitter followers with current sources and emitter protection resistors. 


The value of the cut-off control range for the positive RGB output signals is given for a nominal 
output signal. If the signal amplitude is reduced, the cut-off range can be increased. 


. The gain data is given for a nominal setting of the contrast and saturation controls, measured 


without load at the RGB outputs (pins 1, 3 and 5). 
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APPLICATION INFORMATION ~B -G 
Vp1 (+200 V) 
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OUTPUT 


> 
T 
3, 
— 
a 
o>) STAGE 


| i | ; beam 
B a : . : cut -off , 
e ae control » 3 oulrem . 
: limiting ~ 


: Mean 2 7Z81051 
(1) Capacitor value depends on circuit layout. 


Fig. 4a Part of typical application circuit diagram using the TDA4580; continued in Fig. 4b. 
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Fig. 4b Part of typical application circuit diagram using the TDA4580; continued from Fig. 4a. 
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APPLICATION INFORMATION (continued) 


621 622 623 624 625 I1 2 3 4 5 6 7 8 9 10 11 12 18 14 15 16 17 18 19 20 21 


(1) 


. PHI 


(5) 
Vg-24 = 2V 


(6) Pt ELL 
Vg - 24 24v 


(3) 


Vg-24 = OV 


(1) vertical part of sandcastle pulse starts with equalizing pulses and ends with flyback. 

(2) blanking period of 25 complete lines. 

(3) leakage measuring period (LM). (7) 
(4) vertical part of sandcastle pulse starts and ends with flyback. | 

(5) blanking period of 22 complete lines. 

(6) blanking period of 18 complete lines. ! 
(7) cut-off measuring line for red signal (MR). 

(8) cut-off measuring line for green signal (MG). (9) 
(9) cut-off measuring line for blue signal (MB). 


Fig. 5 Blanking and measuring lines. 
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TDAS030 


V.H.F. MIXER/OSCILLATOR CIRCUIT 


GENERAL DESCRIPTION 


The TDA5030 performs the v.h.f. mixer, v.h.f. oscillator; SAW filter i.f. amplifier and u.h.f. i.f. amplifier 
functions in television tuners. 


Functions: 


@ A balanced v.h.f. mixer 

@ An amplitude-controlled v.h.f. local oscillator 

@ A surface accoustic wave filter i.f. amplifier 

@ Au.h.f. i.f. preamplifier 

-@ A buffer stage for driving an external prescaler with the local oscillator signal 
@ A voltage stabilizer 

@ Au.h.f./v.h.f. switching circuit 


QUICK REFERENCE DATA 


Supply voltage (pin 15) Vp 10 to 13,2 V 


Supply current Ip typ. 42 mA 
Frequency range v.h.f. mixer f 50 to 470 MHz 
Storage temperature Tstg —55 to +125 °C 
Operating ambient temperature Tamb —25 to +85 °C 


VHF BUFFERED 
LOCAL OSCILLATOR 
OSCILLATOR OUTPUT 


11 
SAW FILTER 
IF AMPLIFIER 


STABILIZER 
AND 
SWITCH 


7Z92276.1 


Fig. 1 Block diagram. 


PACKAGE OUTLINE 
18-lead DIL, plastic (SOT-102HE). 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage (pin 15) Vp max. — 14 V 
Input voltage (pins 1, 2, 4 and 5) Vj Oto5 V 
Switching voltage (pin 12) V12 Oto 14 V 
Output currents —110,11,13 max. 10 mA 
Short-circuit time on outputs (pins 10 and 11) tgs max. 10 s 
Storage temperature | T stg —55 to+125 OC 
Operating ambient temperature Tamb —25 to +85 OC 
Junction temperature | ug max. +125 OC 


THERMAL RESISTANCE 
From junction to ambient Rth j-a 55 K/W 


CHARACTERISTICS 
Measured in circuit of Fig. 2; Vp = 12 V; Tamb = 25 OC; unless otherwise specified. 


Supply 


Supply voltage V 
Supply current mA 
Switching voltage v.h.f. V 
Switching voltage u.h.f. V 
Switching current u.h.f. mA 
V.H.F. mixer (including i.f. amplifier) 
Frequency range MHz 
| Noise figure (pin 2) 

50 MHz dB 
225 MHz dB 
300 MHz dB 

Optimum source admittance 

50 MHz ms 
225 MHz mS 
300 MHz mS 

Input conductance 

50 MHz mS 
225 MHz ms 
300 MHz ms 

Input capacitance 
50 MHz pF 
Input voltage for 1% cross-modulation 
(in channel); Rp > 1 k&2; tuned circuit: 
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V.H.F. mixer/oscillator circuit | TDA5030 


Input voltage for 10 kHz pulling 
(in channel) at < 300 MHz V9-14 100 — — dBuv 


Voltage gain Ay 22,5 24,5 26,5 | dB 


U.H.F. preamplifier (including i.f. amplifier) 


Input conductance G5 — 0,3 — mS 
Input capacitance | C5 — 2,2 — pF 
Noise figure F _ 5 6 | dB 
Input voltage for 1% cross-modulation 
(in channel) V5-14 88 90 — dBuv 

Voltage gain Ay 31,5 33,5 35,5 dB 
Optimum source admittance G5 = 3,3 — mS 
V.H.F. mixer 

Conversion transadmittance ~ SC2.6,7 a 5,7 — mS 
Output impedance Zo — 1,6 — kQ 


V.H.F. oscillator 


| Frequency range | f 70 | es 520 | MHz 
Frequency shift — | 
AVp = 10%; 70 to 330 MHz Af — — 200 | kHz 
Frequency drift 
AT = 15 K; 70 to 330 MHz Af — — 250 | kHz 
Frequency drift | : 
from 5s to 15 min after switching on Af — — 200 | kHz 


SAW filter i.f. amplifier 


Input impedance 


| Z10,11 = 2 kQ, f= 36 MHz Z8.9 — | 340+j120; - | Q 
.| Transimpedance 289-1011; — 2,9 — kQ 
Output impedance 
28.9 = 1,6 kQl; f = 36 MHz 210,11 — 50+j40 — 22 
V.H.F. local oscillator buffer stage 
Output voltage 
RL = 752; f < 100 MHz V13 14 20 — mV 
RL = 75 Q; f > 100 MHz V413 10 20 — mV 
Output impedance 
f = 100 MHz 213 — 130 — {2 
RF signal on LO output RF/RF+LQ) — — —17 | dB 
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Ink local osci!lator output 


SAW FILTER 
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36 MHz 
TDA5030 
1nF 
eee 7292277.2 
ac nF 1nF 
270 2/70 
Q 2 
1nF a 
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Fig. 2 Test circuit. 
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DEVELOPMENT DATA 


This data sheet contains advance information and 
specifications are subject to change without notice. 


TDA6800 
TDA6800T 


VIDEO MODULATOR CIRCUIT 


GENERAL DESCRIPTION 


The TDA6800 is a modulator circuit for modulation of video signals on a VHF/UHF carrier. 

The circuit requires a 5 V power supply and few external components for the negative modulation 
mode. For positive modulation an external clamp circuit is required. This circuit can be used as a 
general purpose modulator without additional external components. 


Features 


@ Balanced modulator 

@ Symmetrical oscillator 

@ Video clamp circuit for negative modulation 
@® Frequency range 50 to 800 MHz 


QUICK REFERENCE DATA 


et ear rntates e 


min. typ. max. 


Supply voltage range V5.4 45 — 55 = 6V 


Supply current consumption I5 ~ 9 — mA 
Video input voltage V8i(p-p) — 1 o- V 
Input impedance Rg 30 — — kQ 
Output voltage (50 MHz) V6-7 — 13 — mV 
Output voltage (600 MHz) V6-7 om 10 = mV 
Differential gain AG _ ~ 10 % 
Differential phase Ag _ _ 10 ~— deg. 
Intermodulation distortion dint = -80 —- dB 


PACKAGE OUTLINE 


TDA6800 : 8-lead dual in-line; plastic (SOT-97A). 
TDA6800T: 8-lead mini-pack; plastic (SO-8; SOT-96A). 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage V5.4 max. 7 V 
Input voltage | V8.4 max. 4 V 
Output voltage | V6.7-4 max. 9V 
Storage temperature Tstg max. 125 °C 
Junction temperature Tj max. 125 °C 
Operating ambient temperature range Tamb —25to+ 85 °C 
THERMAL RESISTANCE 
From junction to ambient in free air 
TDA6800T Rth j-a 260 K/W 
TDA6800 Rth j-a 120 K/W 
HF output +5V 


= 


sound intercarrier input 


video input 


OSCILLATOR 


7294204 


oscillator tank 
circuit 


Fig. 1 Block diagram TDA6800 and TDA6800T. 
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TDA6800T 


Video modulator circuit 


CHARACTERISTICS 
Vp =5V: Tamb = 25 OC; measured in Fig. 1; unless otherwise specified 


parameter 


Supply voltage range 
Supply current consumption 


Video input voltage 


Input impedance Reg 
Voltage (d.c.) at video 
input (clamp voltage) Ve — 1,4 — V 
Voltage (d.c.) at 
sound input V4 — 25 - V 
Output voltage f = 50 MHz; Ry = 75 Q V6.7 — 13 — mV 
Output voltage f = 600 MHz; Ry = 750 | Vg.7 — 10 — mV 
Differential gain AG — - 10 % 
Differential phase Ag — — 10 deg. 
= Intermodulation 
me (1,1 MHz) (note 1) -- —80 —60 dB 
am) : 
= Frequency shift 
< Vp = 5%, f = 600 MHz Ar — — 100 kHz 
= Frequency shift 
C Vp = 5%, f = 800 MHz At — tof — kHz 
= Frequency drift 
5 25 to 40 °C At — — 100 kHz 
Frequency drift 
15 to 55 °C Afr — — 300 kHz 
Positive modulation 
(see Fig. 3) 
Residual carrier voltage Vy — _ 2,5 % 


Cross modulation (note 2) a | — 0,1 0,25 % 


, 


NOTES TO THE CHARACTERISTICS 
1. Input signal: d.c. 0,45 V (Vg_4 = 1,85 V) 
4,4 MHz; input voltage (p-p) = 0,6 V 
5,5 MHz; input voltage (p-p) = 1,26 V 
measured with respect to picture carrier, at f = 600 MHz. 
2. Input signal: d.c. 1 V (Vg_4 = 3,5 V) 
5,5 MHz AM modulated, f,, = 100 kHz 
m = 0,8; input voltage (p-p) = 2,27 V (including modulation) 
measured with respect to the picture carrier, at f = 600 MHz. 
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video —>—_—_] 
sound intercarrier —p>———_| 


12: 1:HF 


——_ 
‘/ 


330 Vp=5V 


7294627 


Fig. 2. 
Application for negative modulation. 


video —>—_| 
sound intercarrier > | 


330 
Vp=5V 


7294628 


Fig. 3. 
Application for positive modulation. 


modulation >| 


RL = 7582* 


Vp=5V 


7294629 


Fig. 4. 
Application for general purpose modulation. 


* Close to output transformer. 
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TDA8&400 


BUS 


COMPUTER INTERFACED PRESCALER-SYNTHESIZER 


GENERAL DESCRIPTION 


The TDA8400 provides closed-loop digital tuning of TV receivers, with or without a.f.c., as required. 
lt comprises a 1,1 GHz prescaler, with the divide-by-64 ratio, which drives a tuning interface providing 
a tuning voltage of 33 V (max.) via an external output transistor. The TDA8400 can also drive external 
p-n-p transistors to provide 4 high-current outputs for tuner band selection. 


The IC is used in conjunction with a microcomputer from the MAB8400 family and is controlled via a 
two-wire, bidirectional I?C bus. 


Features 


Combined analogue and digital circuitry minimizes the number of additional interfacing components 
required 

Frequency measurement with resolution of 50 kHz 

On-chip prescaler divisor of 64 

33 V tuning voltage amplifier 

4 high-current outputs for direct band selection 

Tuning with control of speed 

Tuning with or without a.f.c. 

Single-pin, 4 MHz on-chip oscillator 

IC bus slave transceiver 


QUICK REFERENCE DATA 


Supply voltages 


(pin 10) Vecs typ. 5 V 

(pin 15) Vcecp typ. BV 
Supply currents 

(pin 10) Ices typ. 12 mA 

(pin 15) Iccp typ. 43 mA 
Power dissipation Prot typ. 275 mw 
Operating ambient temperature range Tamb Oto+70 °C 


PACKAGE OUTLINE 
18-lead DIL; plastic (SOT-102HE). 
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Yocs GND OSC vco- | vcot VocP 
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POWER-DOWN| ‘— ree we 
DETECTOR PRESCAL 
Pocen] OSCILLATOR ~ 64 TDA8400 
LRESN j 
14 | OUP 


15-BIT 
FREQUENCY BUFFER 


INTERFACE 


120 
SCL BUS bee 
i ees 


INS 
BANDSWITCHES 
+12V 
ACR IRG 
=>) TMWN } 
TIME 
CP vias REFERENCE 
COUNTER 
15-BIT 
FREQUENCY COUNTER 
I~ EA 1 mark! 7~Ee 7 7 
GATE LFOV ; (FLOCK; | _FL/ | 
PORT TUNING CONTROL CIRCUIT 
e CONTROL CIRCUIT AFGT AFCE 
a 
30V 
VTUN 
47 pF 
[TURN] A) Sia 
: TUN SSS 
12-BIT CHARGE 
TUNING COUNTER PUMP TUNING 
VOLTAGE 
AMPLIFIER 
AFC+ | 13 
TI 


A.F.C. 


AFC ~ | AMPLIFIER 


7280904 


Fig. 1 Block diagram. 
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Computer interfaced prescaler-synthesizer TDA8400 


PINNING 
1 INS input synthesizer (test) * 
118] GND 
2 P83 
vco- 
3 P2 high-current band-selection 
16] VCO+ 4A PI output ports 
115 | Vocp 5 PO 
6 SCL serial clock line 
TDA8400 [14] OUP : nee | °C bus 
3] AFC+ 7 DA serial data line J 
8 TUN tuning voltage amplifier output 
2] AFC- .. 
9 TI tuning voltage amplifier 
111] OSC inverting input 
10] Yocs 10 Vecs +5 V supply voltage (synthesizer) 
11 OSC crystal oscillator input 
7280903 
12. AFC | ee 
ae , a.f.c. amplifier inputs 
Fig. 2 Pinning diagram. 13. AFC+ | 
14 OUP output from prescaler (test) 
: 15 Vecp +5 V supply voltage (prescaler) ** 
ra 16 vco+| | | 
inputs to prescaler 
2 ie. Weost. See 
= 18 GND ground 
(e) 
J 
Ww 
> 
ff 
QO 


* 


Connected to ground for application. 
** Left open-circuit for application. 
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FUNCTIONAL DESCRIPTION 
Srescaler 


The integrated prescaler has a divide-by-64 ratio with a maximum input frequency of 1,1 GHz. It will 
asciliate in oe absence of an input signal within the frequency range of 800 MHz to 1,1 GHz. 


Tuning 

Tris is performed using frequency-locked loop digital control. Data corresponding to the required 
tuner frequency is stored in the 15-bit frequency buffer. The actual tuner frequency (1,1 GHz max.) 

is applied to the circuit on the two complementary inputs VCO + and VCO-- which drive the integrated 
prescaler. The resulting frequency (FDIV) is measured over a period controlled by a time reference 
counter and fed via a gate to a 15-bit frequency counter where it is compared to the contents of the 
frequency buffer. The result of the comparison is used to control the tuning voltage so that the tuner 
frequency equals the contents of the frequency buffer multiplied by 50 kHz within a programmable 
runing window (TUW). 


The system cycles over a period of 2,56 ms, controlled by the time reference counter which is clocked 
by an on-chip 4 MHz reference oscillator. Regulation of the tuning voltage is performed by a charge 
pump frequency-iocked loop system. The charge 1T flowing into the tuning voltage amplifier (external 
capacitance Ciyjy = 0,5 pF) is controlled by the tuning counter, 3-bit DAC and the charge pump 
circuit. The charge IT is linear with the frequency deviation Af in steps of 50 kHz. For loop gain 
pa the relationship AlT/Af ts programmable. In the norrnal mode (control bit TUHN = logic 1; 


see Table 2) the minimum charge IT at Af = 50 kHz equals 125 wAcus (typ.). 


ie programming the tuning sensitivity bits (TUS; see Table 3) the charge 1T can be doubled up to 
times. From this, the maximum charge IT at Af = 50 kHz equals 2° x 125 uA+ys (typ.). The maximum 
a xing current | is 440 wA, while T is limited to the duration of the tuning cycle (2,56 ms). 


In the tuning-hold mode (TUHN = logic 0) the tuning current | is reduced and as a consequence the 
charge into the tuning amplifier is also reduced. An in-lock situation can be detected by reading FLOCK. 
The TDA8400 can be programmed to tune in the digital mode or the AFC mode by setting AFCF. In 
the digital mode (AFCF = logic 0), the tuning window is programmable through the TUW flag. When 
the tuner oscillator frequency is within the programmable tuning window (TUW), FLOCK is set to 
logic 7. 

in the AFC mode, FLOCK will remain at logic 1 provided the tuner frequency is within a + 800 kHz 
hoid range. Switching from digital mode to AFC mode is determined by the microcontroller (AFCF 
flag). Switching from AFC mode to digital rode can be determined by the microcontroller, but if the 
frequency of the tuning oscillator does not remain within the hold range, the system automatically 
reverts to digital tuning. Switching back to the AFC mode will then have to be effected externally | 
again. The tuning mode can be checked by reading the AFCT flag. 


The occurance of positive and negative transitions in the FLOCK signal can be read by FL/1N and 
FL/ON. The AFC amplifier has programmable transconductance to 2 pre-defined values. 


Control 


. For tuner band selection there are four output ports PO to P3 which are capable of driving external 
p- n-p transistors (open collector) as current sources. Output port PO can also be used as valid address 
input with an active level determined ae module address bits MAO and MA1. 


. Reset. 


The TDA8400 goes into the power- -down- reset mode when Vpy is below 3 V (typ.). In this mode all 
registers are set to a defined state. 
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Computer interfaced prescaler-synthesizer TDA8400 


OPERATION 


Write 


The TDA8400 is controlled via a bidirectional two-wire !?C bus; additional information on the 1*C bus 
is available on request. 


For programming, a module address, R/W bit (logic 0), an instruction byte and a data/control byte are 
written into the device in the format shown in Fig. 3. 


MODULE ADDRESS INSTRUCTION BYTE DATA/CONTROL BYTE 


ie R/W 7Z90129 


Fig. 3 I?C bus write format. 


The module address bits MA1, MAO are used to give a 2-bit module address as a function of the voltage 
at port input PO as shown in Table 1. 


Acknowledge (A) is generated by the TDA8400 only when a valid address is received and the device is 
not in the power-down-reset mode. 


Table 1 Valid module addresses 


don’t care 
GND 

?V CCS 
VCcs 


Tuning 


Tuning is controlled by the instruction and data/control bytes as shown in Fig. 4. 


INSTRUCTION BYTE DATA/CONTROL BYTE 


freq. 


TCDO 


TUW AFCS: AFCF TUHN TUS2 TUS1 TUSO 


TCD1 1 1 4 P3 P2 P1 PO 


TEST 


7293534 
Fig. 4 Tuning control format. 


frequency 


Frequency is set when bit |7 of the instruction byte is set to logic 1; the remaining bits of this byte are 
processed as being data. Instruction bytes are fully decoded, All frequency bits are set to logic 1 and > 
control bits to logic O at reset. The test instruction byte cannot be used for any other purpose. 
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OPERATION (continued) 
Tuning hold 


The TUHN bit is used to decrease the maximum tuning current (1) and, as a consequence, the minimum 
charge !T (at Af = 50 kHz) into the tuning amplifier. 


Table 2 Tuning current control , 
| 
TUHN | typ. Imax | typ. IT min | 
| (uA) (uA *ys) | 
0 5* | 
125 


To be able to program an optimum loop gain, the charge IT can be programmed by changing T using 
tuning sensitivity (TUS). Table 3 shows the minimum Charge IT obtained by programming the TUS 
bits at Af = 50 kHz; TUHN = logic 1. 


Tuning sensitivity 


Table 3 Minimum charge IT as a function of TUS 


TUS2 | TUS1 


The minimum tuning pulse is 2 ys. 


Tuning mode 


AFCF determines whether the TDA8400 has to tune in the digital mode or the AFC mode as shown 
in Tabie 4. 


Table 4 Selection of tuning mode as a function of AFCF 
tuning mode 


digital 
AFC 


If the tuner oscillator frequency comes out of the hold range when in the AFC mode, the device will 
automatically switch to digital tuning and AFCF is reset to logic 0. : 


* Values after reset. 
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Computer interfaced prescaler-synthesizer TDA8400 


Tuning window 


In the digital tuning mode TUW determines the tuning window (see Table 5) and the device is said to 
be in the “‘in-lock”’ situation. 


Table 5 Tuning window programming 


Transconductance 


The transconductance (g) of the AFC amplifier is programmed via the AFC sensitivity bit AFCS as 
shown in Table 6. 


Table 6 Transconductance programming 


typ. transconductance (wA/V) 


Band-selection control ports (PX) 


For band-selection control there are four output ports PO to P3 which are capable of driving external 
p-n-p transistors (open collector) as current sources. If a logic 1 is programmed on any of the PX bits 
PO to P3, the p-n-p transistor will conduct and the relevant output goes LOW. All outputs are HIGH 
after reset. 


DEVELOPMENT DATA 


Read 


information is read from the TDA8400 when the R/W bit is set to logic 1. Only one information byte 
is sent from the device. No acknowledge is required from the master after transmitting. The format of 
the information byte is shown in Fig. 5. 


MODULE ADDRESS TUNING / RESET INFORMATION 


7293533 R/W J PePPTT te AFCT 


LL. 
RESN 
FOV 
FL/ON 
FL/1N 
FLOCK 


from TDA8400 


Fig. 5 Information byte format. 
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OPERATION (continued) 


Tuning/reset information bits 


FLOCK 


FL/1N 


FL/ON 
FOV 


MIWIN 


AFCT 


RATINGS 


Set to logic 1 when the tuning oscillator frequency is within the programmed tuning 
window (TUW) in the digital tuning mode or within the + 800 kHz AFC hold range in 
the AFC mode. 


Set to logic 0 (active LOW) when FLOCK changes from 0 to 1 and is reset to logic 1 
automatically after tuning information has been read. 


As for FL/IN buts is set to logic 0 when FLOCK changes from 1-to 0. 

indicates frequency overflow. When the tuner oscillator frequency is too high with respect 
to the programmed frequency, FOV is at logic 1, and when too low, FOV is at logic 0. 

Set to logic 0 (active LOW) by a power-down-reset. It is reset to logic 1 automatically 
after tuning/reset information has been read. 


MWN (frequency measuring window, active LOW) is at logic 1 for a period of 1,28 ms, 
during which time the results of frequency measurement are processed. During the 
rernaining time, MWN is at logic O and the received frequency is measured. 


AFCT (tuning mode flag) is set to logic 1 when the TDA8400 is in AFC mode and reset 
to logic O when in the digital mode. 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage: 


(pin 10) Vecs max. 6 V 

(pin 15) Vecp max. 6 V 
input/output voltage (each pin) Vin max. 6 V 
Total power dissipation | Prot max. 350 mW 
Storage temperature range T stg —25 to + 150 OC 


Operating ambient temperature Tamb —10 to +80 °C 


Computer interfaced prescaler-synthesizer TDA8400 


PL RI RDU OMRIETEP ETRE TE! 


CHARACTERISTICS 
Tamb = 25 OC; Vpq, Vp2 at typical voltages, unless otherwise specified 


Supply voltage 


synthesizer (pin 10) Vecs 4,5 5 

prescaler (pin 15) Vecp 45 5 
Supply current 

synthesizer (pin 10) lcecs _ 12 _ mA 

prescaler (pin 15) Iccp —- 43 — mA 
Total power dissipation Prot — 219: = miW 
Operating ambient temperature range Tamb 0 — + 70 OC 
Operating storage temperature range T stg —10 — + 85 oC 
I?C bus inputs/outputs 


Inputs: SDA (pin 7); SCL (pin 6) 


Input voltage HIGH VIH 3,1 -— 5,5 V 
= Input voltage LOW VIL —0,3 | — 1,6 V 
< | Input current HIGH ly _ — 10 uA 
= Input current LOW ne _ ~ 10 uA 
= SDA output (pin 7, open collector) 
O Output voltage LOW at Io, =3 mA VOL — — 0,4 V 
mi Output sink current lOL — ~ 5 mA | 
O Tuning voltage amplifier 
Input Tl, output TUN (pins 9, 8) | : 
Input bias current IT] —5 - +5 nA 
Output current LOW 
at VTUN = 9,4 V —-ITUNL | 20 — _ uA 
Minimum charge IT to tuning amplifier 
TUHN =0 CHo — 5 
~TUHN = 1 CH, — 125 
Maximum current | into tuning amplifier 
TUHN =0 ITO — 18 
TUHN = 1 IT 4 — 440 
AFC amplifier (Inputs AFC+, AFC— pins 13, 12) 
Differential input voltage VDIE — — 
Transconductance at AFCS = 1 94 2) 10 
Transconductance at AFCS = 0 Jo 30 50 
Common mode input voltage VcmM 2,9 as 
Common mode rejection ratio CMRR — 50 
Power supply (Vp1) rejection ratio PSRR — 50 


Input current ly — — 


ESE ST EE ATES NEWPORT NEMA SEEDED EID ASE RETEST 


November 1985 16171 


TDA8400 


CHARACTERISTICS (continued) 


Ce 


Main band-selection output ports 
PO, P1, P2, P3 (pins 5 to 2, open collector) 


Output sink current 
LOW impedance 
HIGH impedance 


Prescaler inputs (VCO+ pin 16; VCO— pin 17) 


Input differential voltage (r.m.s. value) 
atf= 70MHz 


at f = 150 MHz 
at f = 300 MHz 
at f = 500 MHz 
at f = 900 MHz 
at f= 1,1 GHz 


Input frequency 


OSC input (pin 11) | 
Crystal resistance at resonance (4 MHz) 


Power-down-reset 


Maximum supply voltage Vpq at which 
power-down reset is active 


Voltage level for valid module address 


| Voltage level PO (pin 5) for valid module 
address as a function of MA1, MAO 


pin used as an output 


—0,3 —~ |08 
2,4 — Vcecs—1,6 
Vecs—0,3 |- Vccs 


Purchase of Philips’ 1?C components conveys a license under the 
Philips’ 1?C patent to use the components in the I?C-system 
provided the system conforms to the !?C specifications defined 
by Philips. 
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This data sheet contains advance information and 


TDA8405 


specifications are subject to change without notice. BUS 
Sane pane racemes 


TV AND VTR STEREO/DUAL SOUND PROCESSOR 
WITH I7C BUS CONTROL 


GENERAL DATA 


The TDA8405 integrated circuit is a processor for stereo/dual-language signals for stereo-sound television 
receivers and VTR. The modulated signals at the TDA8405 inputs need to be “’(L+R)/2” or “language A” 
on one channel and ‘‘R”’ or “‘language B”’ on the second channel (where L = left and R = right). The 
second channel is also modulated with the pilot carrier. The IC is controlled via the two-line, bidirec- 
tional 1°C bus. 


Features 

@ Amplification of the two a.f. input signals by integrated operational amplifiers. 

® Low distortion stereo dematrix 

@ All operational amplifiers are offset compensated 

@ |°C bus transceiver for system control (port control, mute, mode select, identification, etc.) 
@ Input port for fast muting 

@ Two general purpose output ports (three-state, bus-controlled) 


QUICK REFERENCE DATA 


Supply voltage Vp = V48-9-15 typ. 12 V 


Supply current Ip=14g8 typ. 25 mA 
A.F. input signal Vi(rms) = V6-9. V8-9 typ. 1V 


Weighted signal-to-noise ratio 
of the a.f. output-signals | 
(CCIR 468/2) | fo (S+N)/N = 70 dB 


Crosstalk attenuation: 
stereo mode at f = 1 kHz aS > 40 dB 
dual sound mode at 
f = 40 to 12 500 Hz ADS = 70 dB 
Pilot signal input sensitivity Vj = V5-9(rms) typ. 5 mV 


Pilot signal amplifier gain 
control range AGy > 40 dB 


PACKAGE OUTLINE 
28-lead DIL; plastic (SOT-117). 
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TDA8405 


54,7 kHz 
BANDPASS 
| FILTER 


BANDPASS 
FILTER 


sate IDENTIFICATION : A 175 He | 
7 FILTER 
470nE 
68k0 
a 
Fil N 
4,7 pF 
47 nF 
H—_ 
AF II 
AFI 
DEMATRIX 
E1 
AF1 —>— 
| E2 
aa 0,5 Vp} 7 _ 
N | 
MUTE he aan Vp 
i114 
ea) ome, > 
2 Ree 
SDA 13 
= [8 \ a }-—*hs 
F 
SCL_-——+ | BUS TRANSCEIVER \ DECODER 
TDA8405 : 
x 7Z280977.1 


* Direct connection between pins 9 and 15 is needed. 


Fig. 1 Block diagram. 
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DEVELOPMENT DATA 


* Supply voltage may be applied only when pins 9 and 15 are connected to ground. 


Stereo/dual TV sound processor with I’C bus contro! TDA8405 


RATINGS 

Limiting values in accordance with the Absolute Maximum System (iEC 134) 

Supply voltage (pin 18) * Vp= 43.9 15 max, 13,2 V 
Output current (pins 19, 20, 21, 22) ly max. B omA 
Output current (pins 2, 23) ly max, TomA 
Output current (pins 11, 12) Ls max, 3 A, 
Voltage range at any pin Ve. Dito Vr V 
Total power dissipation Prot max. 1 W 
Storage temperature range T stg ~40 to + 16Q 9¢ 
Operating ambient temperature range Tacs Oto +70 8C 


ER RENO IE TOs YEN LIEDER REUTERS NIE IGE Se 
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CHARACTERISTICS 


Tamb = 25 °C; Vp = 12 V; Vi(at)rms = 1 V; f = 1 kHz; dematrix aligned; V; pilot(rms) = 16 mV; 
test circuit Fig. 2; unless otherwise specified. 


Supply voltage Vp=V18-9 15 
Ip = lig 
Vref = V4.9, 15 


Supply current at Vp = 12 V 
Reference voltage 


DC levels (pins 5, 6, 7, 8, 16 
17, 19, 20, 21, 22, 24, 28) 


Vn-9, 15 


BUS TRANSCEIVER (pins 13, 14) 
(note 1) 
Clock SCL 
Voltage level LOW 
Voltage level HIGH 
Timing LOW period 
Timing HIGH period 
Rise time 


Fall time 


Input current HIGH 
Input current LOW 


Data 
Voltage level LOW 
Voltage level HIGH 
Rise time 


Fall time 


Set-up time data 
Input current HIGH 


Input current LOW 
Output current LOW 


MUTE PORT (pin 10) note 2 
Input voltage LOW 
Input voltage HIGH 
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DEVELOPMENT DATA 


CONTROL PORTS (pins 11, 12) 
3-state HIGH, LOW, high ohmic 


Output resistance 
in open state 


Output voltage LOW 
Output voltage HIGH 
Output current LOW 
Output current HIGH 


IDENTIFICATION (See Fig. 3) 
Input amplifier and demodulator 
Input voltage 

Min. input voltage 

Input resistance 

Gain 

Gain control range 


Output voltage (gain-controlled) 


Operational amplifiers 
Input current 

Gain at f = 200 Hz 
Output current 
Output resistance 


Output load capacitance 


Schmitt trigger 
A.C. input signal 


Internal discharge resistors 


A.F. STAGES 
Input resistance 

(pins 6, 8, 16 and 17) 
Gain (V79, 20, 21, 22-9/V6, 8-9) 
Gain (V1g 20, 21, 22-9/V 16, 17-9) 
Input voltage 


Crosstalk attenuation 
(notes 3, 4 and 9) 


dual sound 
stereo f = 250 Hz to 6,3 kHz 


stereo f = 40 Hz to 250 Hz; 
6,3 kHz to 12,5 kHz 


Stereo/dual TV sound processor with I’C bus control 


R11,12-15 
V41,12-15 
V41,12-15 
141,12 
—l11,12 


V5-9(p-p) 
V5-9(rms) 
R5-9 
G25-9 

AG 


V25-9(p-p) 


124, 28 
G23.24, G2.28 
ID, 23 

R2, 23-9 

C2 23-9 


V2 23-9(rms) 
R71, 3-9 


Rn-9 
G1 
G2 


V6, 8-9(rms) 


“DS 
as 


os 


TDA8405 


— dB 
— dB 


~ dB 
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CHARACTERISTICS (continued) 


A.F. STAGES (continued) 
Output resistance R19 20,21,22 200 


Output load capacitance 
(pins 19, 20, 21 and 22) — 


D.C. offsets (note 8) 
at pins 19,20,21 and 22 — 


Total harmonic distortion 
(notes 4 and 5) 0,1 


Output signal (r.m.s. value) 
(pins 19, 20, 21 and 22) V n-9(rms) _ 


Ripple rejection (note 6) RR 35 


Noise rejection (note 7) 
(noise from 1?C bus) NR — 


Signal-to-noise ratio (note 7) (S+N)/N — 
Ident signal suppression _ 


Signal suppression during mute 
(notes 4 and 7) — 


Notes to the characteristics 


1. Full specification of the 1?C bus will be supplied on request. 
2. Programmable mute state. If the SC3 bit in the 1?C bus is LOW then the mute input is active LOW; 
if the mute bit is set to HIGH then the mute input is active HIGH. 
. Crosstalk attenuation definition: 20 log (unwanted output signal/input signal). 
. Frequency range: 40 Hz < f < 12,5 kHz. 
. In dual sound mode. 
. Test circuit as in Fig. 4: ripple rejection = output modulation due to hum on the supply line. 
. Related to 2 V (r.m.s.) output signal at pin 19, 20, 21 or 22; noise weighted according to CCIR 468/2. 
. Caused by any change of the switch position. 
. &G measured without de-emphasis network. 


OON DO PW 
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Stereo/dual TV sound processor with [°C bus control TDA8405 


100 kQ 
Eel 
56 pF 
10 uF 1,3k0 4,7kQ a i 120 
n ka 
AF2— [__}---f ii 
F 
39 nF y 39n 
100 pF 
C len 330 
ko 
39nNF 
10 uF i 
1MQ 
AF1—] Sees ma 
< + 1,3k0 10k0 TDA8405 39nF | 9100 
Fe ns 
< \ 
. a 
ns MUTE 10 uF 
z : || +» 
Lu 180kQ 180kO0 . | aa 
=> Vp ae ms 10 pF 
o ra cae 2 
a C1 470 nF 
Lu 180kQ2 180kOo 
> Vp —L___] Eee 
AFI 
uu 470 nF 
AQ n 
C2 
330 0 Vp 
SDA a 10 pF +499 
+ J 
l= Es ] uF 
10 uF 
330 0 i , 
SCL feo |\H—- E2 
~ 
I2C bus 
* 7Z280978.1 


* Direct connection between pins 9 and 15 is needed. 


Fig. 2 Test circuit. 
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7284640 


pilot frequency f, = 54 kHz; 


= 80): 


Fig. 3 Controlled output voltage as a function of the input signal (OQ 


Rs = source resistance. 


Lu 
oO 
O 
O 
2) 
O 
4 
= 
O 
2) 
O 


19 


20 
21 
22 


TDA8405 
915 6 81617 7 


Fig. 4 Test circuit for ripple rejection: supply (d.c.) + pulse (r.m.s.) voltage at 100 Hz=12 V+50 mV. 
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Stereo/dual TV sound processor with 1? C bus control TDA8405 


(274Hz) 39nF 


3,3 
(2)] nF 
100 ko (54,7 kHz) 
paar (Q <60) 
56 pF 
1,3k0 
AF 2 4 
+pilot (1) 
39 nF 
100 uF (2) 
| [ 330 
5 7 (1) 
(2) kO 
39nF (117,5 Hz) 
(1) 
AF 1 ++ (| fimo <—— 
~ 1,3kO 10kO TDA8405 39 nF 9100 
- a 
< N ry (2) (1) 
10 uF 
b MUTE 
z rs {|_-+-_—_» 
= 10 pF AF II (to PT plug) 
a. <>» 
O C1 
—_! 470nF 
Lu 
> 
lw AF I (to TDA8420) 
a 470nF 
C2 
330 0 i Vp 
SDA — 
lad 1100 
(| ame i pF 
330 0 ee 7 
SCL ae /— £2 
\ digital ground 
I2C bus 
TDA8420 
(3) 7Z80979.1 


(1) 
—Cl_} + 1% tolerance 


ica ow polystyrene film/foil capacitors (KS) : + 1% tolerance 
—}— metallized polyethylenetherephthalate film capacitors (MKT) : + 10 % tolerance 


(3) Direct connection is needed between pins 9 and 15 


Fig. 5 Application diagram. | 


Purchase of Philips’ |?C components conveys a license under the 
Philips’ 1?C patent to use the components in the I2C system provided 
the system conforms to the |?C specifications defined by Philips. 
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This data sheet contains advance information and 
specifications are subject to change without notice. 


SWITCH FOR CTV RECEIVERS 


GENERAL DESCRIPTION 


TDA8440 


The TDA8440 is a versatile video/audio switch, intended to be used in CTV receivers equipped with an 


AUXILIARY VIDEO/AUDIO plug. 


It provides two 3-state switches for audio channels and one 3-state switch for the video channel and a 


video amplifier with selectable gain (times 1 or times 2). 


The integrated circuit can be used in conjunction with a microcontroller from the MAB8400 family, 
and is controlled via a bidirectional 1?C bus. Sufficient sub-addressing is provided for the I|?C bus mode. 


It can also be controlled directly by d.c. switching signals. 


Features 


@ Combined analogue and digital circuitry gives maximum flexibility in channel switching 


3-state switches for all channels 

Selectable gain for the video channels 

Sub-addressing facility 

1?C bus or non-I?C bus mode (controlled by d.c. voltages) 
Slave receiver in the |1?C bus mode © 

External OFF command 

System expansion possible up to 7 devices (14 sources) 
Static short-circuit proof outputs 


QUICK REFERENCE DATA 


Supply voltage range V15-4 


Supply current (without load) 45 
Storage temperature T stg 


Operating ambient temperature range Tamb 


PACKAGE OUTLINE’ 
18-lead DIL; plastic (SOT-102). 


10 to 13,2 V 


typ. 33 mA 
max. 50 mA 


max. +125 9C 
Oto+70 °C 
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TDA8440 


AUDIO I ae 
. . - 
AUDIO A OUT 
ie « 
AUDIO I, (>) 1 
‘7 
AUDIO I i 
b 
AUDIO B OUT 
‘ ot A P 
. 1kO 
AUDIO Ip 
‘7 
VIDEOT (A) 7°” 
VIDEO OUT: 
‘/ 
100 nF i a 
”. VIDEO I es hk J eae eo 
OI MG pee Te "| 429 Bus 
2 RECEIVER 18 | 
Vp 


7280975 


SO, S1, S2 and OFF (pins 11, 13, 6 and 2) connected to Vp or GND. | 
If more than 1 device is used, then the outputs and the pins 8 (bias decoupling of the audio inputs) mau > 


may be connected in parallel. 


Fig. 1 Block diagram and test circuit. 
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IC switch for CTV receivers TDA8440 


FUNCTIONAL DESCRIPTION 


The TDA8440 is a monolithic system of switches and can be used in CTV receivers equipped with an 
AUXILIARY VIDEO/AUDIO plug. 


The IC incorporates 3-state switches they comprise: 
a) An electronic video switch with selectable gain (times 1 or times 2) for switching between an internal 
video signal (from the IF amplifier) and an AUXILIARY input signal. 


b) Two electronic audio switches, for two sound channels (stereo or dual language), for switching 
between internal audio sources and signals from the AUXILIARY VIDEO/AUDIO plug. 


A sélection cai be made beiween Lwo input signais and an OF F-state. The OF F-state is necessary If 
more than one TDA8440 device is used. 


The SDA and SCL pins can be connected to the I*C bus or to d.c. switching voltages. Inputs Sg (pin 11), 
S1 (pin 13), and S9 (pin 6) are used for selection of sub-addresses or switching to the non-I*C mode. 
Inputs Sg, S1 and Sg can be connected to the supply voltage (H) or to ground (L). In this way no 
peripheral components are required for selection. 


Table 1 Sub-addressing 


E 
= 

| 
Ge, asi (a Se ie Se es 


L 
L 
L 
L 
H 
H 
H 


DEVELOPMENT DATA 


non !?C addressable | 


NON-I?C BUS CONTROL 


If the TDA8440 switching device has to be operated via the AUXILIARY VIDEO/AUDIO plug, 
inputs Sg, 51 and Sg must be connected to the supply line (12 V). 


The sources (internal and external) and the gain of the video amplifier can be selected via the SDA and 
SCL pins with the switching voltage from the AUXILIARY VIDEO/AUDIO plug: 

— Sources | are selected if SDA = 12 V (external source) 

— Sources || are selected if SDA = 0 V (TV mode) 

— Video amplifier gain is 2 x if SCL = 12 V (external source) 

— Video amplifier gain is 1 x if SCL =O V (TV mode) 


If more than one TDA8440 device is used in the non-I?C bus system, the OFF pin can be used to 
switch off the desired devices. This can be done via the 12 V switching voltage on the AUXILIARY 
VIDEO/AUDIO plug. 


— All switches are in the OFF position if OFF =H (12 V) 
— A\l switches are in the selected position via SDA and SCL pins if OFF =L (0 V) 
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I?C BUS CONTROL 
Detailed information on the |?C bus is available on request. 


Table 2 TDA8440 I?C bus protocol. 


| STA] As [Aaa [Az] as | Ao | Rw AC [07 ]05 05 [Os Oa [02 |01 |O0]Ac [sto 


STA = start condition 


Ag =1 

Ag =0 : ‘ 
Ai 20 Fixed address bits 
A3 =1 


Ag = sub-address bit, fixed via Sg input 

Ai = sub-address bit, fixed via Sz input 

Ag = sub-address bit, fixed via Sg input 

R/W = read/write bit (has to be 0, only write mode allowed) 
AC = acknowledge bit (= 0) generated by the TDA8440 
D7 = 1 audio la is selected to audio output a 
D7 =O audio la is not selected 

Dg = 1 audio lla is selected to audio output a 
Dg = 0 audio lla is not selected 

Ds = 1 audio |b is selected to audio output b 
Ds = 0 audio Ib output is not selected 

D4 = 1 audio IIb is selected to audio output b 
0 audio IIb is not selected 

D3 = 1 video | is selected to video output 

D3 =Ovideo | is not selected 

D2 = 1 video II is selected to video output 
D2 =Ovideo II is not selected 

Dy = 1 video amplifier gain is times 2 

D4 =0 video amplifier gain is times 1 

Do = 1 OFF-input inactive 

Do = 0 OFF-input active 

STO = stop condition 


O 
BS 
i 


OFF FUNCTION 
With the OFF input all outputs can be switched off (mode high ohmic), depending on the value of Do. 


Do/OFF gating 


O (off input active) OFF 
0 in accordance with last defined 
D7-D 4 (may be entered while OFF = HIGH) 
1 (off input inactive) in accordance with D7-D4 
1 in accordance with D7-D4 
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Power-on reset 
The circuit is provided with a power-on reset function. 


When the power supply is switched on an internal pulse will be generated that will reset the internal 
memory So, in the initial state all the switches will be in the off position and the OFF input is active 
(D7-Dg = 0) (1?C mode), position defined via SDA and SCL inputs (non-1*C mode). 


When the power supply decreases below 5 V a pulse will be generated and the internal memory will be 
reset. The behaviour of the switches will be the same as described above. 


RATINGS 


Limiting values in accordance with the Absolute Maximum System (IEC 134) 


Supply voltage 


Input voltage range 


Video output current 
Storage temperature range 


Operating ambient 
temperature range 


Junction temperature 


DEVELOPMENT DATA 


THERMAL RESISTANCE 


From junction to ambient 
in free air Rth j-a = 50 : K/W 
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CHARACTERISTICS 
Tamb = 25 OC; Vp = 12 V; unless otherwise specified 


Supply 
Supply voltage 


Supply current (without load) 


Video switch 


Input coupling capacitor 


Voltage gain (times 1; SLC = L) 
(times 2; SCL = H) 


Voltage gain (times 1; SCL = L) 
(times 2; SCL = H) 


[Input video signal amplitude (gain times 1) 


|nput video signal amplitude (gain times 1) 


Output impedance 


Output impedance in ‘OFF’ state 
Isolation (off state) (fy = 5 MHz) 
Signal-to-noise ratio (note 2) 


Output top-sync level 


Differential gain 


Minimum crosstalk attenuation (note 1) 


Supply voltage rejection (note 3). 
Bandwidth (1 dB) 


Crosstalk attenuation for interference 
caused by bus signals (source 
impedance 75 &2) 


Audio switch a and b 


Input signal level 


Input impedance 


Output impedance 


Output impedance (off state) 
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{re Se Ce 


Voltage gain 


Isolation (off state) (f = 20 kHz) — 
Signal-to-noise ratio (note 4) 
Total harmonic distortion (note 6) — 


Crosstalk attenuation for interferences 
caused by video signals (note 5) 
Weighted — 
Unweighted — 


Crosstalk attenuation for interferences 
caused by sinusoidal sound signals 
(note 5) | _ 


Crosstalk attenuation for interferences 
caused by the bus signal (weighted) 
(source impedance = 1 kQ2) — 


Supply voltage rejection — 
Bandwidth (—1 dB) | - 


I?C bus inputs/outputs SDA (pin 7) 
and SCL (pin 18) 


Input voltage HIGH | Iq — 
Input voltage LOW. - | — 
Input current HIGH* — 
Input current LOW* | — 
Output voltage LOW at Io, =3mA = 
Maximum output sink current 2 5 


Capacitance of SDA and SDL inputs, 
pins 17 and 18 — 


DEVELOPMENT DATA 


Sub-address inputs Sg (pin 11), 

S41 (pin 13), Sp (pin 6) 
Input voltage HIGH — 
Input voltage LOW — 
Input current HIGH — 
Input current LOW — 


OFF input (pin 2) 

Input voltage HIGH — 
Input voltage LOW : — 
Input current HIGH | — 


Input current LOW — 


* Also if the supply is switched off. 
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CHARACTERISTICS (continued) 


12C bus load conditions are as follows: 
4kQ pull-up resistor to + 5 V; 200 pF to GND. 
All values are referred to Vjpy = 3 V and Vy; = 1,5 V. 


Bus free before start tBUF 
Start condition set-up time ts(STA) 
Start condition hold time th(STA) 
SCL, SDA LOW period tLOW 
SCL, HIGH period THIGH 
SCL, SDA rise time ty 

SCL, SDA fall time tf 

Data set-up time (write) ts(DAT) 
Data hold time (write) th(DAT) 
Acknowledge (from TDA8440) set-up time | ts(c Ac) 
Acknowledge (from TDA8440) hold time th(CAC) 


Stop condition set-up time ts(STO) 


Notes to the characteristics 


1. Caused by drive on any other input at maximum level, measured in B = 5 MHz, source impedance 
for the used input 75 Q, 


V 
crosstalk = 20 ogee 
VIN max 

2. Vo video noise (p-p) (2 V) 

S/N = 20 log ———____________. 

Vo noise rms B = 5 MHz 

3. V, supply 

Supply voltage ripple rejection = 20 log ———————— at f = max. 100 kHz. 

V, on output 

4. Vo nominal (0,5 V) 

S/N = 20 log —— 


Vo noise B = 20 kHz 
5. Caused by drive of any other input at maximum level, measured in B = 20 kHz, source impedance 
of the used input = 1 kQ, 


V 
crosstalk = 20 log ee . according to DIN 45405 (CCIR 468). 
Vin max 
f = 20 Hz to 20 kHz. 
7. All outputs are short-circuit proof (static). 


The inputs and output (apart from SDA, SCL and OFF) withstand tests of MIL-STD-883 C. 
It is advisable to connected series resistors to these pins. 


9. Timings tg DAT and ty DAT deviate from the I?C bus specification. After reset has been 
activated, transmission may only be started after a 50 us delay. 
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SDA 
(write) 


tLlow tHIGH ts (STO) 


t 
mel) 7Z80976 


ts (STA) 


Fig. 2 Timing diagram !?C bus. 


Purchase of Philips’ 1?C components conveys a license under the 
Philips’ 1?C patent to use the components in the I?C system provided 
the system conforms to the I?C specifications defined by Philips. 
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|*C BUS INTERFACE FOR COLOUR DECODERS 


GENERAL DESCRIPTION 


The TDA8442 provides contro! of four analogue functions and has one high-current and two switching 
outputs. Control of the IC is performed via the two-line, bidirectional |? C bus. 


Features 

@ Four analogue control outputs 
@ One high-current output port (npn open emitter) 

@ Two switching output ports (npn collector with internal pull-up resistor) 

@ i*C bus slave receiver 

@ Power-down reset 

QUICK REFERENCE DATA 

Supply voltage = 2 8=———<i~C=CiCsO.....— CMSs Wp VQ typ. dT 


Supply current (no outputs loaded) Ip =l9 typ. 13 mA 
Total power dissipation (no outputs loaded) Ptot max. 1 W 
Operating ambient temperature range Tamb —20 to +70 OC 


TDA8442 
DIGITAL-TO-ANALOGUE | 
DACO CONVERTER eee P2 
DACO 
DIGITAL-TO- ANALOGUE 
DACI CONVERTER 
DAC1 
DIGITAL-TO-ANALOGUE 
DAC2 CONVERTER P2N 
DAC2 
I2C BUS 
DIGITAL-TO- ANALOGUE SLAVE 
DAC3 CONVERTER RECEIVER ea 


DAC3 


SDA SCL 7Z95244 
Fig. 1 Block diagram. 


PACKAGE OUTLINE 
16-lead DIL; plastic (SOT-38). 
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PINNING 
1 DAC1 analogue output 1 


2 DAC2 analogue output 2 
3 DAC3 analogue output 3 
4 SDA serial data line 
17C bus 
DAC1 5 SCL serial clock line 
DAC2 6 P2 port 2 npn collector output 
aes with internal pull-up resistor 
7 ne. not connected 
SDA 
ar er 8 GND _- supply return (ground) 
SCL | 5 9 Vp positive supply voltage 
P2|6_ 10 nce. not connected 
ae 11 P1 port 1 open npn emitter output 
ono [a] 12 P2N inverted P2 output 
13s nc. not connected 
7Z95245 14s nc. not connected 
15 nc. not connected 


Fig. 2 Pinning diagram. 16 DACO analogue output 0 


FUNCTIONAL DESCRIPTION 
Control 


Analogue control is facilitated by four 6-bit digital-to-analogue converters (DACO to DAC3). The 
values of the output voltages from the DACs are set via the I7C bus. | 


The high-current output port (P1) is suitable for switching between internal and external RGB signals. 
It isan open npn emitter output capable of sourcing 14 mA (minimum). 


The two output ports (P2 and P2N) can be used for NTSC/PAL switching. These are npn collector out- 
puts with internal pull-up resistors of 10 kQ (typical). Both outputs are capable of sinking up to 2 mA 
with a voltage drop of less than 400 mV. If one output is switched on (LOW), the the other output is 
switched off, and vice versa. 


Reset 


The power-down-reset mode occurs whenever the positive supply voltage falls below 8,5 V (typical) 
and resets all registers to a defined state. 
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OPERATION 


Write 


The TDA8442 is controlled via the !7C bus (specifications for the |7C bus will be supplied on request). 
Programming of the TDA8442 is performed using the format shown in Fig. 3. 


MODULE ADDRESS INSTRUCTION BYTE DATA/CONTROL BYTE 


tL R/W 7295243 


Fig. 3 TDA8442 programming format. 


Acknowledge (A) is generated by the TDA8442 only when a valid address is received and the device 
is not in the power-down-reset mode (Vp > 8,5 V (typ)). 


Control 


Control is implemented by the instruction bytes POD (port output data) and DACX (digital-to-analogue 
convertor control) together with the corresponding data/control bytes (see Fig. 4). 


INSTRUCTION BYTE DATA/CONTROL BYTE 


7Z95242.1 


— = don’t care Fig. 4 Control programming. 


POD bit P1. If a ‘1’ is programmed, the P1 output is switched on. If a ‘0’ is programmed or after a 
power-down-reset, the P1 output is switched off (high-impedance state). 


POD bit P2/P2N. If a ‘1’ is programmed, the P2 output is switched off and the P2N output is switched 
on (LOW). If a ‘0’ is programmed, or after a power-down-reset, the P2 output is switched on (LOW) 
and the P2N output is switched off. 


DAX bits AX5 to AX0. The digital-to-analogue convertor selected corresponds to the decimal 
equivalent of the two bits X1 and XO. The output voltage of the selected DAC is programmed using 
bits AX5 to AXO, the lowest value being with all data AX5 to AXO at ‘0’ or when power-down-reset 
has been activated. 
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RATINGS 

Limiting values in accordance with the Absolute Maximum System (IEC 134) 

Supply voltage range (pin 9) Vp —0,3 to +13,2 V 

Input/output voltage ranges 
(pin 4) VSDA —0,3 to +13,2 V 
(pin 5) VSCL —0,3 to +13,2 V 
(pin 6) Vp2 —0,3 to Vp* V 
(pin 12) VPIN —0,3 to Vp* V 
(pin 11) VPI —0,3 to Vp* V 
(pins 1 to 3 and pin 16) VDAX —0,3 to Vp* V 

Total power dissipation Ptot max. 1 W 

Operating ambient temperature range Tamb —20 to +70 OC 

Storage temperature range T stg —55 to +125 oC 


CHARACTERISTICS 


Tamb = +25 OC; Vp = 12 V; unless otherwise specified 


Supplies 
Supply voltage (pin 9) 


Supply currents (no outputs 
loaded) (pin 9) 


[°C bus inputs SDA (pin 4) 
and SCL (pin 5) 
Input voltage HIGH (note 1) 
Input voltage LOW 
Input current HIGH (note 1) 
Input current LOW (note 1) 
I?C bus output SDA (pin 4) 
(open collector) 
Output voltage LOW at Io_ = 3,0 mA 


Maximum output sink current 


* Pin voltage may exceed Vp if the current in that pin is limited to 10 mA. 
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Ports P2 and P2N (pins 6 and 12) 


(npn collector output with pull-up 
resistor to Vp) 


Internal pull-up resistor to Vp RO 5 10 15 kQ2 
Output voltage switched on (LOW) atlo, =2mA! VOL — _ 0,4 V 

Maximum output sink current lIOL 2 5 — mA 
Leakage current output switched off —lleak = = 25 uA 


Port P1(pin 11) 
(open npn emitter output) 


Output current switched on 


Vo =O0to5V lo 14 a = mA 
Leakage current switched off 
V9 =Oto Vp V + leak — — 100 pA 


Digital-to-analogue outputs (note 2) 
Output DACO (pin 16) 


Maximum output voltage (unloaded) 


(note 3) VOmax 3,0 — _ V 
Minimum output voltage (unloaded) 

(note 3) VOmin = = 1,0 V 
Positive value of smallest step atlQ =2mA 

(1 Isb) (note 3) VOlsb 24 — 100 mV 
Deviation from linearity atlg=2mA AV — ~~ 150 mV 
Output impedance at 

Io =—-2to+2mA ZO | = — 70 22 
Maximum output source current —IOH | 2 _ 6,0 mA 
Maximum output sink current lOL 2 8 — mA 
Output DAC1 (pin 1) 
Maximum output voltage (unloaded) 

(note 3) VOmax 4,0 — — V 
Minimum output voltage (unloaded) 

(note 3) VOmin - — 1,7 V 
Positive value of smallest step atlg =2mA 

(1 Isb) (note 3) VOlsb 27 — 120 mV 
Deviation from linearity atIQ =2mA — — 170 mV 
Output impedance at 

lo =-2to+2mA ZO _ — 70 Q2 
Maximum output source current —lIOH 2 — 6,0 mA 
Maximum output sink current IOL 2 8 _ mA 
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CHARACTERISTICS (continued) 


| parameter symbol 


| Output DAC2 (pin 2) 


Maximum output voltage (unloaded) 


(note 3) | VOmax 
Minimum output voltage (unloaded) 
(note 3) VOmin 


| Positive value of smallest step at |Q = 2 mA 
(1 Isb) (note 3) VOlsb 


Deviation from linearity at |g = 2 mA 


| Output impedance at 


In =-2to+2mA ZO 
Maximum output source current —lOH 
| Maximum output sink current OL 


| Qutput DAC3 (pin 3) 


Maximum output voltage (unloaded) - 


(note 3) | VOmax 
Minimum output voltage (unloaded) 

{note 3) VOmin 
Positive value of smallest step at lo = 2 mA 

(1 Isb) (note 3) VOlsb 


| Deviation from linearity at lq = 2 mA 
| Output impedance at 


lo =—-2to+2mA ZO 
Maximum output source current —lOH 
Maximum output sink current lOL 


Power-down reset 


Maximum value of Vp at which 
power-down reset is active VPD 


Rise time of Vp during power-on 
(Vp rising from 0 V to Vpp) tr 


Notes to the characteristics 


1. If Vp <1 V, the input current is limited to 10 wA at input voltages up to 13,2 V. 
2. Pure capacitive load should be avoided because of possible oscillations. 
3. Values are proportional to Vp. 
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IC BUS TIMING 


TDA8442 


Bus loading conditions: 4 kQ pull-up resistor to +5 V; 200 pF capacitor to GND. 
All values are referred to Vjy = 3 V and Vj, =1,5 V. 


remo |__| _t 


Bus free before start 

Start condition set-up time 

Start condition hold time 

LOW period SCL, SDA 

HIGH period SCL 

Rise time SCL, SDA 

Fall time SCL, SDA 

Data set-up time (write) 

Data hold time (write) 

Acknowledge (from TDA8442) set-up time 
Acknowledge (from TDA8442) hold time 
Stop condition set-up time 


SDA 
(write) 


BUF > 


SCL 


tsu,STA ‘'HD,STA ‘tLow 


Reference levels are 10 and 90% 


tBUF 
tSUSTA 
tHD,STA 
tLlow 
tHIGH 

tR 

tF 
tSU,DAT 
tHD,DAT 
tSuU,ACK 
tHD,ACK 
tsu,STO 


<P 
tsu, ACK 


Fig. 5 17C bus timing, TDA8442. 


tHD,ACK = tlow” 


—_—_ 
tsu, STO 


7295246 


Purchase of Philips’ 12 C components conveys a license under the 
Philips’ 1?C patent to use the components in the |? C-system provided 
the system conforms to the |?C specifications defined by Philips. 
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CONTROL CIRCUIT FOR SWITCHED-MODE POWER SUPPLY 


GENERAL DESCRIPTION 

The TEA1039 is a binolar integrated circult intended for the contro! of a switched-mode powe: supply. 
Together with an external error amplifier and a voltage regulator (e.g. a regulator diode) it forms a 
complete control system. The circuit is capable of directly driving the SMPS power transistor in small 
SMPS systems. 


it has the following features: 

Suited for frequency and duty factor regulation. 

Suited for flyback converters and forward converters. 

Wide frequency range. 

Adjustable input sensitivity. 

Adjustable minimum frequency or maximum duty factor limit. 
Adjustable overcurrent protection limit. 

Supply voltage out-of-range protection. 

Slow-start facility. 


QUICK REFERENCE DATA 


Supply voltage Vec nom. 14 V 
Supply current Icc max. 13 mA 
Output pulse repetition frequency range fo 1 Hz to 100 kHz 
Output current LOW lOL max. 1A 
Operating ambient temperature range Tamb —25 to +125 °C 


ni 


PACKAGE OUTLINE 
9-lead SIL; plastic (SOT-110B). 
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> 
Cc 
ico) 
Cc 
A 
oF 
= 
i<e) 
00 
NO 


VCC OUT OF RANGE 


TEA1039 


VOLTAGE 
AND 
CURRENT 
STABILIZER 


SAWTOOTH 


- GENERATOR 


VCC OUT OF RANGE 


CX Veg RX 


Fig. 1 Block diagram. 
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Control circuit for SMPS TEA1039 


PINNING 
CM overcurrent protection input 
LIM — limit setting input 
FB feedback input 
RX external resistor connection 
external capacitor connection 
M mode Input 
VEE common 
QO output 


OMAN DOOR WHD = 
2?) 
x< 


Vcc positive supply connection 


7285672 


Fig. 2 Pinning diagram. 


FUNCTIONAL DESCRIPTION 


The TEA1039 produces pulses to drive the transistor in a switched-mode power supply. These pulses 
may be varied either in frequency (frequency regulation mode) or in width (duty factor regulation 
mode). 

The usual arrangement is such that the transistor in the SMPS is ON when the output of the TEA1039 


is HIGH, i.e. when the open-collector output transistor is OFF. The duty factor of the SMPS is the time 
that the output of the TEA1039 is HIGH divided by the pulse repetition time. 


Supply Vcc (pin 9) 

The circuit is usually supplied from the SMPS that it regulates. It may be supplied either from its 
primary d.c. voltage or from its output voltage. In the latter case an auxiliary starting supply is 
necessary. 

The circuit has an internal Vcc out-of-range protection. In the frequency regulation mode the oscillator 


is stopped; in the duty factor regulation mode the duty factor is made zero. When the supply voltage 
returns within its range, the circuit is started with the slow-start procedure. 


When the circuit is supplied from the SMPS itself, the out-of-range protection also provides an 
effective protection against any interruption in the feedback loop. 


Mode input M (pin 6) 


The circuit works in the frequency regulation mode when the mode input M is connected to ground 
(VEF, pin 7). In this mode the circuit produces output pulses of a constant width but with a variable 
pulse repetition time. 


The circuit works in the duty factor regulation mode when the mode input M is left open. In this mode 
the circuit produces output pulses with a variable width but with a constant pulse repetition time. 
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FUNCTIONAL DESCRIPTION (continued) 
Oscillator resistor and capacitor connections RX and cx (pins 4 and 5) 


The output pulse repetition frequency is set by an oscillator whose frequency is determined by an 
external capacitor C5 connected between the CX connection (pin 5) and ground (Veer, pin 7), and an 
external resistor R4 connected between the RX connection (pin 4) and ground. The capacitor C65 is 
charged by an internal current source, whose current level is determined by the resistor R4. In the 
frequency regulation mode these two external components determine the minimum frequency; in the 
duty factor regulation mode they determine the working frequency (see Fig. 4). The output pulse 
repetition frequency varies less than 1% with the supply voltage over the supply voltage range. 


In the frequency regulation mode the output is LOW from the start of the cycle until the voltage on 
the capacitor reaches 2 V. The capacitor is further charged until its voltage reaches the voltage on either 
the feedback input FB or the limit setting input LIM, provided it has exceeded 2,2 V. Assoon as the 
capacitor voltage reaches 5,9 V the capacitor is discharged rapidly to 1,3 V and a new cycle is initiated 
(see Figs 5 and 6). 


For voltages on the FB and LIM inputs lower than 2,2 V, the capacitor is charged until this voltage is 
reached; this sets an internal maximum frequency limit. 


In the duty factor regulation mode the capacitor is charged from 1,3 V to 5,9 V and discharged again at 
a constant rate. The output is HIGH until the voltage on the capacitor exceeds the voltage on the 
feedback input FB; it becomes HIGH again after discharge of the capacitor (see Figs 7 and 8). An 
internal maximum limit is set to the duty factor of the SMPS by the discharging time of the capacitor. 


Feedback input FB (pin 3) 


The feedback input compares the input current with an internal current source whose current level is 

set by the external resistor R4. In the frequency regulation mode, the higher the voltage on the FB input, 
the longer the external capacitor C5 is charged, and the lower the frequency will be. In the duty factor 
regulation mode external capacitor C5 is charged and discharged at a constant rate, the voltage on the 

FB input now determines the moment that the output will become LOW. The higher the voltage on 

the FB input, the longer the output remains HIGH, and the higher the duty factor of the SMPS. 


Limit setting input LIM (pin 2) 


In the frequency regulation mode this input sets the minimum frequency, in the duty factor regulation 
mode it sets the maximum duty factor of the SMPS. The limit is set by an external resistor R2 
connected from the LIM input to ground (pin 7) and by an internal current source, whose current level 
is determined by external resistor R4. 


A slow-start procedure is obtained by connecting a capacitor between the LIM input and ground. In the 
frequency regulation mode the frequency slowly decreases from f,yjg, to the working frequency. In the 
duty factor regulation mode the duty factor slowly increases from zero to the working duty factor. 


Overcurrent protection input CM (pin 1) 


~A voltage on the CM input exceeding 0,37 V causes an immediate termination of the output pulse. In 
the duty factor regulation mode the circuit starts again with the slow-start procedure. 


Output O (pin 8) 


The output is an open-collector n-p-n transistor, only capable of sinking current. It requires an external 
resistor to drive an n-p-n transistor in the SMPS (see Figs 9 and 10). 


The output is protected by two diodes, one to ground and one to the supply. 


At high output currents the dissipation in the output transistor may necessitate a heatsink. See the 
power derating curve (Fig. 3). 
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RATINGS 
Limiting values in accordance with the Absolute Maximum System (IEC 134) 
Supply voltage range, voltage source Vcc —O03to +20 V 
Supply current range, current source Icc —30to +30 mA 
Input voltage range, all inputs Vy —03to +6V 
Input current range, all inputs lj —5to +5 mA 
Output voltage range V9.7 —0,3 to +20 V 
Output current range 
output transistor ON Ig O to 1A 
output transistor OFF lg —100 to+ 50 mA 
Storage temperature range T stg —55 to+150 °C 
Operating ambient temperature range (see Fig. 3) Tamb —25 to+125 °C 
Power dissipation (see Fig. 3) Prot max. 2 W 


7285671 


without 
heatsink 


with | 
heatsink 


—25 0 25 50 75 100 125 
Tamb (°C) 


Fig. 3 Power derating curve. 
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CHARACTERISTICS 
Vcc = 14. V; Tamb = 25 OC unless otherwise specified 


Supply Vcc (pin 9) 


Supply voltage, operating Vee 11 
Supply current 
at Vcc = 11 V Icc — 
at Vcc = 20 V lec -- 
_ Alcc/lec 
variation with temperature a ae -- 
Supply voltage, internally limited 

at Ilcc =30mA Vcc 23,5 

variation with temperature AV cc/AT — 
Low supply threshold voltage | VcCmin 9 

variation with temperature AVcc/AT — 
High supply threshold voltage Vccmax 21 
variation with temperature AVcc/AT — 
Feedback input FB (pin 3) 
Input voltage for duty factor = 0; 

M input open V3.7 0 
Internal reference current | —lep — 
Internal resistor Rg Rg — 
Limit setting input LIM (pin 2) 

Threshold voltage V9.7 = 

Internal\reference current —lLIM — 

Overcurrent protection input CM (pin 1) 

Threshold volta V1-7 300 
variation with ei AV 1.7/AT _ 

Propagation delay, CM input to output tpy L — 
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CHARACTERISTICS (continued) 


Oscillator connections RX and CX (pins 4 
and 5) 


Voltage at RX connection 
at —I4 =0,15to 1mA 
variation with temperature 
Lower sawtooth leve! 


Threshold voltage for output H to L 
transition in F mode 


Threshold voltage for maximum 
frequency in F mode 


Higher sawtooth level 


Internal capacitor charging current, 


CX connection —Icx — 025!lpxy — 
Oscillator frequency (output pulse 
repetition frequency) fo 1 ss 10° 
Minimum frequency in F mode, 
initial deviation Af/f —10 _~ 10 
variation with temperature ae — 0,034 _ 
Maximum frequency in F mode, | | 
initial deviation Af/f —20 _ +20 
variation with temperature ae aa —0,16 - 
Output LOW time in F mode, | 
initial deviation | At/t —25- — #25 
variation with temperature sas — 0,2 
Pulse repetition frequency in D mode, 
initial deviation Af/f —10 —- 10 
variation with temperature an -— 0,034 _ 
Minimum output LOW time in D mode 
at C5 = 3,6 nF tOLmin ~ 1 — 
ate At/t 
variation with temperature = - 0,2 _ 
AT 
Output QO (pin 8) 
Output voltage LOW at lg = 100 mA V9.7 —~ 0,8 1,2 
variation with temperature AV9.7/AT — 15 _ 
Output voltage LOW at |g=1A V3-7 -- Lf 2,1 
variation with temperature AV9.7/AT ~ —1,4 — 
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Fig. 4 Minimum pulse repetition frequency in the frequency regulation mode, and working pulse 
repetition frequency in the duty factor regulation mode, as a function of external resistor R4 connected 
between RX and ground with external capacitor C5 connected between CX and ground as a parameter. 
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Control circuit for SMPS TEA1039 


te bo rr | 11285666 


Fig. 5 Timing diagram for the frequency regulation mode showing the voltage on external capacitor 
C5 connected between CX and ground and the output voltage as a function of time for three com- 
binations of input signals. a: The voltages on inputs FB or LIM are between 2,2 V and 5,9 V. The 
circuit is in its normal regulation mode. b: The voltage on input FB or input LIM is lower than 2,2 V. 
The circuit works at its maximum frequency. c. The voltages on inputs FB and LIM are higher than 
5,9 V. The circuit works at its minimum frequency. 


C5= 
7285669 2,7 nF 


3 4 6 8 10 20 4 
amar 


Fig. 6 Minimum output pulse repetition time Tmin (curves a) and minimum output LOW time 
tOLmin (curves b) in the frequency regulation mode as a function of external resistor R4 connected 
between RX and ground with external capacitor C5 connected between CX and ground as a parameter. 
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TEA1039 


Vex 
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Fig. 7 Timing diagram for the duty factor regulation mode showing the voltage on external capacitor 
C5 connected between CX and ground and the output voltage as a function of time for two combina- 
tions of input signals. a: The voltages on inputs FB or LIM are below 5,9 V. The circuit is in its normal 
regulation range. b. The voltages on inputs FB and LIM are higher than 5,9 V. The circuit produces its 
minimum output LOW time, giving the maximum duty factor of the SMPS. 


7285670 


6 8 
C5 (nF) 


Fig. 8 Minimum output LOW time to, min in the duty factor regulation mode as a function of external 
capacitor Cb connected between CX and ground. In this mode the minimum output LOW time is 
independent of R4 for values of R4 between 4 kQ and 80 kQ. 
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Fig. 9 Typical application of the TEA1039 in a variable-frequency flyback converter 
switched-mode power supply. An optocoupler CN X62 is used for voltage separation. 
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Fig. 10 Typical application of the TEA1039 in a fixed-frequency, variable duty factor forward 
converter switched-mode power supply. An optocoupler CN X62 is used for voltage separation. 
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TEA2000 


PAL/NTSC COLOUR ENCODER 


GENERAL DESCRIPTION 


The TEA2000 is a monolithic integrated circuit, which encodes colour information and provides 
composite video output for driving a VHF or UHF modulator. 


Features 


@ European PAL and American NTSC/M standard selectable 

@ Internal generation of burst timing and PAL-switch-function 

® 6 bit binary TTL compatible input provides 64 different colours 
@ TTL compatible colour blanking input 

@ TTL compatible sync input 


QUICK REFERENCE DATA 


Supply voltage V11-9 typ. 12 V 
Supply current at V14-9= 12 V 14 typ. 55 mA 
Input voltage 

pins 1,23,4,5,14,16,17,18 vi ies ah 
Composite video output 

(sync tip to white) V6-9(p-p) typ. 2,0 V 
Operating temperature range Tamb Oto+70 9C «— 


PACKAGE OUTLINE 
18-lead DIL; plastic with internal heat spreader (SOT-102). 
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Fig. 1 Block diagram. 
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PAL/NTSC colour encoder TEA2000 


PINNING 


1. Red 1 binary input 
2. Green 0 binary input 
3. Green 1 binary input 
4. Blue O binary input 
5. Blue 1 binary input 
6. Composite video output 
7. Luminance output to delay line 
8. Luminance input from delay line 
9. Ground 0 volt 
10. Chrominance band limiting 
11. Supply voltage 


12. Occilisioranpute 7,16 MHz crystal for NTSC 


13. 8,86 MHz crystal for PAL 
14. PAL/NTSC switch 
15. Ramp 


16. Composite sync input (CSYNC) 
17. Composite blanking input (CBLNK) 
18. Red O binary input 


FUNCTIONAL DESCRIPTION 


The TEA2000 PAL/NTSC colour encoder and video summer integrated circuit has an internal oscilla- 
tor from which the (R-Y) and (B-Y) waveforms are generated. The TEA2000 accepts timing signals 
(composite sync, composite blanking) and a 6 bit binary coded input giving colour information. The 
inputs are organized as 2 bits per primary colour and gamma correction Is applied to the resultant 
luminance and chrominance levels. Each of the equally spaced intensity levels (for each primary colour) 
is combined with those of the other primary colours. This produces 64 output colours comprising a 
wide range of saturated and desaturated colours, black, white and two levels of grey. The resultant 
output is a composite video signal compatible with the PAL and NTSC/M standards. 


PIN DESCRIPTION 


RO, R1, GO, G1, BO, B1, pins 18, 1,2,3,4 and 5. 
These are the red, green and blue logic inputs. 2 bits per primary colour. These inputs are TTL compa- 
tible. 


CSYNC, pin 16. 


Composite sync input requiring a negative logic signal, TTL compatible. For PAL operation the field 
sync must include line sync information. 


XTALA, XTALB, pins 12 and 13. 


Oscillator inputs. A crystal in series with a trimmer capacitor is connected between pins 12 and 13. 
The output of the oscillator is divided to provide the four subcarrier phases required in the encoder. 
The crystal frequencies are: 


PAL mode 8,867238 MHz 
NTSC mode 7,15909 MHz 


LUMO, LUMI, pins 7 and 8. 


Luminance output and input. The combined luminance and sync signal appearing at pin 7 must be d.c. 
coupled to pin 8 via an appropriate luminance delay line or resistor network. Resistors must have a 
tolerence of + 5%, or better, as they affect the d.c. level at COVO, pin 6. 
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TEA2000 


CHRBL, pin 10. 


Chrominance filtering can be accomplished by connecting a chrominance frequency tuned filter 

(4,43 MHz or 3,57 MHZ), via a blocking capacitor to pin 10. This point is the chrominance summing 
junction and has a nominal internal impedance of 1,5 k. If a filter is used at this point then the 

delay caused to the chrominance signal should be compensated by an appropriate luminance delay line. 


COVO, pin 6. 


Composite video output is internally buffered giving a nominal output voltage swing of 2 V sync-white 
and a nominal sync 5 V level. | 


PL/NT, pin 14. 


PAL/NTSC, select input selects PAL mode when HIGH and NTSC mode when LOW. This input is 
TTL compatable. An internal pull-up resistor selects PAL if the pin is not connected. | 


RAMP, pin 15. 


Ramp timing component connection. A capacitor and resistor connected to pin 15 provide timing 
information for the colour burst and for PAL phase switching. Alternative components may be used: 
to optimise for NTSC operation. 


Vcc, pin 11. 
12 volt supply. 


GND, pin 9. 


Ground connection, zero volts. 


CBLNK, pin 17. 


Blanking input when high, switches off colour inputs. CBLNK must be high during sync and colour 
burst unless colour inputs are all low at this time. This input is TTL compatible. 


RATINGS 
Limiting values in accordance with Absolute Maximum System (IEC 134) 


Supply voltage V41-.9 max. 13,2 V 

Voltages, pin 1,2,3,4,5,14,16,17,18 max. V1i1-9 V 

Storage temperature —20 to +125 °C 
—# Operating ambient temperature | Oto+ 70 OC 
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PAL/NTSC colour encoder 


CHARACTERISTICS 


parameter 
Supply 


Supply voltage 
Supply current V141.9 = 12 V 


Oscillator stability, pins 12 and 13 


Crystal type 4322 143 04051 
Vp= 10,8 to 12 V — 
Vp=12to 13,2 V as 


Digital inputs 


CSYNG, CBLNK, PL/NT pins 16,17,14 
RO,R1,G0,G1,B0,B1 pins 18,1,2,3,4,5 


Vin (LOW) VIL —0,5 
Vin (HIGH) Vi 2 
Input capacitance Cj — 
Input rise and fall times ty, tf — 


CSYNC, CBLNK, RO,R1,G0,G1,B0,B1 
pins 16,17,18,1,2,3,4,5 


Input current d.c. for Viyy =O V Hy — 
Input current d.c. for Vi = 2 V WH _ 
PL/NT, pin 14 
Input current d.c. for Vjpjy =O V Hh — 
Input current d.c. for Vjyy = 2 V NH — 
Composite video output, pin 6 
Output amplitude (sync tip-white) V6-9 (p-p) — 
Sync tip level V6-9 - 
Output load resistor R6-9 0,47 
Variation of output amplitude 

Tamb = 0 to +70 °C V'(p-p) 7 
Over supply range 

V11-9 = 10,8 to 13,2 V AV - 
Output impedance (with 1 kQ load) Ri — 
Residual chrominance on white AVrms 
Tolerance on luminance amplitude AV — 
Tolerance on chrominance amplitude AV 
Tolerance on chrominance phase AQ 


Chrominance band limiting, pin 10 
Internal resistance R10-11 — 
Luminance delay, pins 7 and 8 


Nominal series resistor (+5%) Rs — 
Nomina! load resistor at luminance input (+5%)| Ri — 


Ramp timing, pin 15 (see Fig. 4) 


With external RC circuit 
R = 36 kQ; C = 330 pF (note 1) 


Start of burst from line sync th — 
Burst width tw — 
Threshold for seperation of equalizing 

pulses and sync pulses t 36 


V11-9 = 12 V; Tamb = 25 OC; measured in Fig. 3 unless otherwise specified 


5,7 
25 


44 


TEA2000 


— Hz 
Hz 
0,8 V 
V11-9 V 
10 pF 
200 ns 
—100 yA 
20 uA 
—500 LA 
—200 pA 
— V 
— V 
— kQ2 
tbf % 
tbf % 
— {2 
— mV 
_ % 
— % 
— % 
— k&2 
— k&2 
— kQ2 
Bes bs 
= Ms 
56 ws 


Note: 1. A figure of 5 pF is assumed for external capacitance. This figure includes temperature 


dependence of the components. 
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Fig. 2 Internal circuit details and typical external connections. 
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COMPONENT 
15 wH 18 wH 
X1 (PAL) =8,867238 MHz 82 pF 100 pF 
X1 (NTSC) = 7,159100 MHz DL270 DL330 
¥- : 430 Q 510 Q 
C* =5,6 pF only for mask version 1 51020 750 9 


UM1233 UM1622 
o/c made 


Component list for Fig. 2. 
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Fig. 3 Ramp timing. 
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PACKAGE OUTLINES 


PACKAGE 
OUTLINES 


14-LEAD DUAL IN-LINE; PLASTIC (SOT-27K,M,T,P) 


a 8 25a k ee 


seating plane 


7286804 


fo) Positional accuracy. 
(mM) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within £0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 

top view +0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
Dimensions in mm ree 
indicated. 


SOLDERING 


1. By hand 


Apply the soldering iron below the seating plane (or not more than 2 mm above it). 
If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 


2. By dip or wave 


The maximum permissible temperature of the solder is 260 °C; this temperature must not be in 
contact with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to the seating plane, but the temperature of the plastic body must 
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature within the permis- 
sible limit. 


3. Repairing soldered joints 


The same precautions and limits apply as in (1) above. 
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PACKAGE 
OUTLINES 


16-LEAD DUAL IN-LINE; PLASTIC (SOT-38) 


22 max 


seating plane 


y 


8,3 7255041.8 


Q Positional accuracy. 
(Vv) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within 0,127 mm of the nominal 
position shown: in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


top view 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 7 


Dimensions in mm 


SOLDERING 


1. By hand | 


Apply the soldering iron below the seating plane (or not more than 2 mm above it). 
If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 


2. By dip or wave 


The maximum permissible temperature of the solder is 260 °C; this temperature must not be in 
contact with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to the seating plane, but the temperature of the plastic body must 
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature within the permis- 
sible limit. | 


3. Repairing soldered joints 


The same precautions and limits apply as in (1) above. 
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PACKAGE 
OUTLINES 


16-LEAD DUAL IN-LINE; PLASTIC (SOT-38WE-1) 


- 22 max ei +— 8,25max ——» 


seating plane 


y 
/ [2.54] | 


8,3 7255041.8 


op Positional accuracy. 


(M) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within 0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


top view 


(2) Lead spacing tolerances apply 
from seating plane to the line 


Dimensions in mm indicated. 


SOLDERING 


1. By hand 


Apply the soldering iron below the seating plane (or not more than 2 mm above it). 
If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 


2. By dip or wave 


The maximum permissible temperature of the solder is 260 °C; this temperature must not be in 
contact with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to the seating plane, but the temperature of the plastic body must 
not exceed the specified storage maximum. If the printed-circult board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature within the permis- 
sible limit. 


3. Repairing soldered joints 


The same precautions and limits apply as in (1) above. 
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PACKAGE 
OUTLINES 


16-LEAD DUAL IN-LINE; PLASTIC WITH INTERNAL HEAT SPREADER 
(SOT-38WE-2)(SOT-38WE-9) © 


22 max Pneenaned <+—\ 8,25max ——» 


seating plane 


2,94 


95 


>] HH 
8,3 7255041.8 


o Positional accuracy. 
(VM) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within +0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


top view 
(2) Lead spacing tolerances apply 
from seating plane to the line 
Dimensions in mm indicated. 


SOLDERING 


1. By hand | 


Apply the soldering iron below the seating plane (or not more than 2 mm above it). 
If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 


2. By dip or wave 


The maximum permissible temperature of the solder is 260 °C; this temperature must not be in 
contact with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to the seating plane, but the temperature of the plastic body must 
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced 


cooling may be necessary immediately after'soldering to keep the temperature within the permis- 
sible limit. . 


3. Repairing soldered joints 


The same precautions and limits apply as in (1) above. 
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PACKAGE 
OUTLINES 


+ 19.5 max 


+—— 8,25 max ———-> 


<+ 


? 


a 
max 8,3 7273586.2 


ae Positional accuracy. 


(mM) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within £0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 


may deviate from nominal by 
lead 1 indication (either index or sign) +0254 mm. 


POP MIEW (2) Lead spacing tolerances apply 
from seating plane to the line 


: : : indicated. 
Dimensions in mm 


SOLDERING 


1. By hand 


Apply the soldering iron below the seating plane (or not more than 2 mm above it). 
If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 


2. By dip or wave 


The maximum permissible temperature of the solder is 260 °C; this temperature must not be in 
contact with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to the seating plane, but the temperature of the plastic body must 
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature within the permis- 
sible limit. 


3. Repairing soldered joints 


The same precautions and limits apply as in (1) above. 
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seating plane 


1668 


16-LEAD QUADRUPLE IN-LINE; PLASTIC (SOT-58) 


<_ 22 max Bi “t= 6.75 max ——— 
4,7 
} max 
0,7 
min | 
4 | 0,76) 
3,65 4 
3,20 , 
, y i 
2,54 
_ es os + _> pee ee >|~< | <¢ >| << _— 


ay OIG 


7255830.3 


<P Positional accuracy. 


- () Maximum Material Condition. 


(1) Centre-lines of all leads are 
within 0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


top view 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 


Dimensions in mm 


SOLDERING 


1. By hand 


Apply the soldering iron below the seating plane (or not more than 2 mm above it). 
If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 


2. By dip or wave 


The maximum permissible temperature of the solder is 260 °C; this temperature must not be in 
contact with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to the seating plane, but the temperature of the plastic body must 
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature within the permis- 
sible limit. 


3. Repairing soldered joints 


The same precautions and limits apply as in (1) above. 
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PACKAGE 
OUTLINES 


28-LEAD DUAL IN-LINE; METAL CERAMIC (CERDIL) (SOT-87B) 


c) 
Cc 
3 
a 
oOo 
c Gameey D Yaatsy ZA P 4 
FS y yl y y 4,25 
3 A yf 4 HH BH BH & 4 , 4 = max 
j tJ LE] LL |v _.0,9min yy 
: 2 . : (2) 4 
ae 0,51 476 
a ee ° 
26x ! 
2l1,65 4 
top view 
oy Positional accuracy. 
Sean (M) Maximum Material Condition. 
(1) Centre-lines of all leads are 
within +0,127 mm of the nominal 
0.30 position shown; in the worst case, 
| | - 
0,20 the spacing between any two leads 
may deviate from nominal by 
Ieee eee ae ee eee 7283647 +0,254 mm. 
(2) Lead spacing tolerances apply 


indicated. 
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PACKAGE ~ 
OUTLINES 


8-LEAD MINI-PACK: PLASTIC (SO-8: SOT-96A) 


2, 
4, 


0. 
8 


2 ——_—_ —_—__—_» 
8 7Z68240.7 


top view 
Dimensions in mm 


<3) Positional accuracy. 


(MW) Maximum Material Condition. 
5 6 7 8 
ae eh, ek sea 
ee oe © 


SOLDERING 


The reflow solder technique 


The preferred technique for mounting miniature components on hybrid thick or thin-film circuits is 
reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or, 
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed 
by heating. 


Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder. 
They are available in various forms depending on the specification of the solder and the type of binder 
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem- 
perature of this paste is about 220 to 230 °C when a mild flux is used. 


For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 um is used 
for which the emulsion thickness should be about 50 um. To ensure that sufficient solder paste is 
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact 
area. 


The contact pins are positioned on the substrate, the slight adhesive force of the solder paste being 
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably 
by means of a controlled hot plate. The soldering process should be kept as short as possible: 10 to 
15 seconds is sufficient to ensure good solder joints and evaporation of the binder fluid. 

After soldering, the substrate must be cleaned of any remaining flux. 
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PACKAGE 
OUTLINES 


8-LEAD DUAL IN-LINE; PLASTIC (SOT-97A) 


10 max 


+— 8,25 max ——» 


seating plane 


8,3 7Z73585.5 


112max'3) 4.73 max 


oa Positional accuracy. 
() Maximum Material Condition. 


top view (1) Centre-lines of all leads are 
within +0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 


; indicated. 
Dimensions in mm 


(3) Only for devices with 
asymmetrical end-leads. 


SOLDERING 


1. By hand 


Apply the soldering iron below the seating plane (or not more than 2 mm above it). 
If its temperature is below 300 °C it must not be in contact for more than 10 seconds; if between 
300 °C and 400 °C, for not more than 5 seconds. 


2. By dip or wave 


The maximum permissible temperature of the solder is 260 °C; this temperature must not be in 
contact with the joint for more than 5 seconds. The total contact time of successive solder waves 
must not exceed 5 seconds. 

The device may be mounted up to the seating plane, but the temperature of the plastic body must 
not exceed the specified storage maximum. If the printed-circuit board has been pre-heated, forced 
cooling may be necessary immediately after soldering to keep the temperature within the permis- 
sible limit. | 


3. Repairing soldered joints | 
The same precautions and limits apply as in (1) above. 
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PACKAGE 
OUTLINES 


24-LEAD DUAL IN-LINE; PLASTIC (WITH INTERNAL HEAT 
SPREADER) (SOT-101,A,B,BE) 


HY 

Cc 

3S 

Q 

D 5,1 

+ f max 

® 0,51 \ 
ny ; : : ; ; ager 6 (eee i ~ —1 0,76 '2) 
3,9 4 . 
3,4 22x 

i J aaa 
| 12,54) | 


1,7 max 


top view 


QO Positional accuracy. 
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(™) Maximum Material Condition. 


side view (1) Centre-lines of all leads are 
within £0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
7273670.5 indicated. 
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(3) Index may be horizontal as shown 


: ; ; or vertical. 
Dimensions in mm — 
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PACKAGE 
OUTLINES 


18-LEAD DUAL IN-LINE; PLASTIC (SOT-102CS, HE, KE) 
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Dimensions in mm 


side view 


apy Positional accuracy. 


@) 
(1) 


Maximum Material Condition. 


Centre-lines of all leads are 

within £0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 


indicated. 
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PACKAGE 
OUTLINES 


14-LEAD MINI-PACK; PLASTIC (SO-14; SOT-108A) 


top view 


Dimensions in mm 


@D Positional accuracy. 


(Vv) Maximum Material Condition. 


SOLDERING 


The reflow solder technique 


The preferred technique for mounting miniature components on hybrid thick or thin-film circuits is 
reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or, 
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed 
by heating. | 
Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder. 
They are available in various forms depending on the specification of the solder and the type of binder 
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem- 
perature of this paste is about 220 to 230 °C when a mild flux is used. | 


For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 um is used 
for which the emulsion thickness should be about 50 um. To ensure that sufficient solder paste is 
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact 
area. 


The contact pins are positioned on the substrate, the slight adhesive force of the solder paste being 
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably 
by means of a controlled hot plate. The soldering process should be kept as short as possible: 10 to 
15 seconds is sufficient to ensure good solder joints and evaporation of the binder fluid. - 

After soldering, the substrate must be cleaned of any remaining flux. 
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PACKAGE 
OUTLINES 
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Dimensions in mm 


2 Positie” al accuracy. 
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Viaterial Condition. 


f all leads are 
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PACKAGE 
OUTLINES 


28-LEAD DUAL IN-LINE; PLASTIC (SOT-117) 
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seating plane 


top view 
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@ Positional accuracy. 


side view 


™) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within +0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


17,15 
15,90 


p! 7273669.2 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 


(3) Index may be horizontal as shown, 


imensions in mm 
Di or vertical. 


SOLDERING 
See SOT-38. 
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PACKAGE 
OUTLINES 


28-LEAD DUAL IN-LINE; PLASTIC (SOT-117A,D) 
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QB Positional accuracy. 


Maximum Material Condition. 


— 14,1 max 


yh 


side view 


(1) Centre-lines of all leads are 
within 0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


1203322.3 (2) Lead spacing tolerances apply 
15,90 from seating plane to the line 
indicated. 


Dimensions in mm 
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seating plane 
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side view 
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@ Positional accuracy. (2) Lead spacing tolerances apply 


ae t 
—e! [250] 


30 24 


top view 


from seating plane to the line 


Maximum Material Condition. indicated. 


Centre-lines of all leads are (3) 


spas Index may be horizontal as shown, 
within 0,127 mm of the nominal i 


a or vertical. 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by Dimensions in mm ° 
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PACKAGE 


9-LEAD SINGLE IN-LINE; PLASTIC POWER (SOT-131A, B) 
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Dimensions in mm 


@ Positional accuracy. 
(WV) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within £0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
40,254 mm. 
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PACKAGE 
OUTLINES 


28-LEAD DUAL IN-LINE; CERAMIC (CERDIP) (SOT-135A) 
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ee a a eg ap Positional accuracy. 
side view (VM) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within 0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 


+0,254 mm. 
epee i (9G 94) ee 7278698.2 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 


Dimensions in mm 
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PACKAGE 
OUTLINES 


28-LEAD MINI-PACK; PLASTIC (SO-28; SOT-136A) 
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10,0 12786947 


Dimensions in mm 


a) Positional accuracy. 


(V) Maximum Material Condition. 


SOLDERING 


1. 


Soldering iron or pulse heated solder tool 


Apply the heating tool to the flat part of the pin only. 

Limit the contact time to maximum 10 seconds up to 300 °C, or 5 seconds up to maximum 400 °C. 
When using the proper tools, all pins can be soldered in one operation within 2 to 5 seconds and 

270 to 320 °C. 


. By dip or wave 


The maximum permissible temperature of the solder is 260 °C. The permissible total time of 
immersing the whole package in the bath is 10 seconds, if it is allowed to cool down to less than 
150 °C within 6 seconds. 


. Repairing soldered joints 


The same precautions and limits apply as in (1) above. 
If the vertical part of the pin needs heating, reduce the soldering iron temperature to 260 °C. 
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PACKAGE 
OUTLINES 


13-LEAD SIL-BENT-TO-DIL; PLASTIC POWER (SOT-141B) 
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Dimensions in mm 


6 Positional accuracy. 
(V) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within +0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 
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PACKAGE 
OUTLINES 


9-LEAD SINGLE IN-LINE; PLASTIC (SOT-142B) 
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Dimensions in mm 


<p Positional accuracy. 
(Vv) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within +0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 
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PACKAGE 
OUTLINES 


20-LEAD DUAL IN-LINE; PLASTIC (SOT-146) 
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(M) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within 0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
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PACKAGE 
OUTLINES 


12-LEAD DUAL IN-LINE; PLASTIC WITH METAL COOLING FIN 
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PACKAGE 
OUTLINES 


9-LEAD SIL-BENT-TO-DIL; PLASTIC POWER (SOT-157A,B) 
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Dimensions in mm 


@ Positional accuracy. 
(V) Maximum Material Condition. 


(1) Centre-lines of all leads are 
within £0,127 mm of the nominal 
position shown; in the worst case, 
the spacing between any two leads 
may deviate from nominal by 
+0,254 mm. 


(2) Lead spacing tolerances apply 
from seating plane to the line 
indicated. 
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PACKAGE 
OUTLINES 


40-LEAD MINI-PACK; PLASTIC (VSO-40; SOT-158A) 
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QD Positional accuracy. 


(VM) Maximum Material Condition. 
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SOLDERING 


The reflow solder technique 


The preferred technique for mounting miniature components on hybrid thick or thin-film circuits is 
reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or, 
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed 
by heating. 


Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder. 
They are available in various forms depending on the specification of the solder and the type of binder 
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem- 
perature of this paste is about 220 to 230 °C when a mild flux is used. 


For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 um is used 
for which the emulsion thickness should be about 50 um. To ensure that sufficient solder paste is 
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact 
area. 


The contact pins are positioned on the substrate, the slight adhesive force of the solder paste being 
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably 
by means of a controlled hot plate. The soldering process should be kept as short as possible: 10 to 
15 seconds is sufficient to ensure good solder joints and evaporation of the binder fluid. 

After soldering, the substrate must be cleaned of any remaining flux. 
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PACKAGE 
OUTLINES 


16-LEAD MINI-PACK; PLASTIC (SO-16L: SOT-162A) 
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max BG Positional accuracy. 
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(mM) Maximum Material Condition. 


SOLDERING 


The reflow solder technique 


The preferred technique for mounting miniature components on hybrid thick or thin-film circuits is 
reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or, 
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed 
by heating. 


Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder. 
They are available in various forms depending on the specification of the solder and the type of binder 
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem- 
perature of this paste is about 220 to 230 °C when a mild flux is used. 


For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 um is used 
for which the emulsion thickness should be about 50 um. To ensure that sufficient solder paste is 
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact 
area. 


The contact pins are positioned on the substrate, the slight adhesive force of the solder paste being 
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably 
by means of acontrolled hot plate. The soldering process should be kept as short as possible: 10 to 
15 seconds is sufficient to ensure good solder joints and evaporation of the binder fluid. 

After soldering, the substrate must be cleaned of any remaining flux. 
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OUTLINES 


20-LEAD MINI-PACK; PLASTIC (SO-20; SOT-163A) 
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Dimensions in mm 


€B Positional accuracy. 


(mM) Maximum Material Condition. 


SOLDERING 


The reflow solder technique 


The preferred technique for mounting miniature components on hybrid thick or thin-film circuits ts 
reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or, 
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed 
by heating. 


Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder. 
They are available in various forms depending on the specification of the solder and the type of binder 
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem- 
perature of this paste is about 220 to 230 OC when a mild flux is used. 


For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 um is used 
for which the emulsion thickness should be about 50 um. To ensure that sufficient solder paste is 
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact 
area. 


The contact pins are positioned on the substrate, the slight adhesive force of the solder paste being 
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably 
by means of a controlled hot plate. The soldering process should be kept as short as possible: 10 to 
15 seconds is sufficient to ensure good solder joints and evaporation of the binder fluid. 

After soldering, the substrate must be cleaned of any remaining flux. 
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PACKAGE 
OUTLINES 


8-LEAD MINI-PACK; PLASTIC (VSO-8; SOT-176) 
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top view 


Dimensions in mm 


a Positional accuracy. 


(VM) Maximum Material Condition. 


SOLDERING 


The reflow solder technique 


The preferred technique for mounting miniature components on hybrid thick or thin-film circuits is 
reflow soldering. Solder is applied to the required areas on the substrate by dipping in a solder bath or, 
more usually, by screen printing a solder paste. Components are put in place and the solder is reflowed 
by heating. 


Solder pastes consist of very finely powdered solder and flux suspended in an organic liquid binder. 
They are available in various forms depending on the specification of the solder and the type of binder 
used. For hybrid circuit use, a tin-lead solder with 2 to 4% silver is recommended. The working tem- 
perature of this paste is about 220 to 230 °C when a mild flux is used. 


For printing the paste onto the substrate a stainless steel screen with a mesh of 80 to 105 um is used 
for which the emulsion thickness should be about 50 um. To ensure that sufficient solder paste is 
applied to the substrate, the screen aperture should be slightly larger than the corresponding contact 
area. | 


The contact pins are positioned on the substrate, the slight adhesive force of the solder paste being 
sufficient to keep them in place. The substrate is heated to the solder working temperature preferably 
by means of a controlled hot plate. The soldering process should be kept as short as possible: 10 to 
15 seconds is sufficient to ensure good solder joints and evaporation of the binder fluid. 

After soldering, the substrate must be cleaned of any remaining flux. 
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Dimensions in mm 


Positional accuracy. 


(VM) Maximum Material Condition. 
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@ Positional accuracy. 
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(VM) Maximum Material Condition. 


PACKAGE 
OUTLINES 


56-LEAD MINI-PACK; PLASTIC (VSO-56; SOT-190) 
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top view 
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& Positional accuracy. 


(M) Maximum Material Condition. 


SOLDERING 


1. Soldering iron or pulse heated solder tool 


Apply the heating tool to the flat part of the pin only. 

Limit the contact time to maximum 10 seconds up to 300 °C, or 5 seconds up to maximum 400 °C. 
When using the proper tools, all pins can be soldered in one operation within 2 to 5 seconds and 

270 to 320 °C. 


2. By dip or wave 


The maximum permissible temperature of the solder is 260 °C. The permissible total time of 
immersing the whole package in the bath is 10 seconds, if it is allowed to cool down to less than 
150 °C within 6 seconds. 


3. Repairing soldered joints 


The same precautions and limits apply as in (1) above. 
If the vertical part of the pin needs heating, reduce the soldering iron temperature to 260 °C. 
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Electronic components and materials 
for professional, industrial and consumer uses 
from the world-wide Philips Group of Companies 


Argentina: PHILIPS ARGENTINA S.A., Div. Elcoma, Vedia 3892, 1430 BUENOS AIRES, Tel. 541-7141/7242/7343/7444/7545. 
Australia: PHILIPS INDUSTRIES HOLDINGS LTD., Elcoma Division, 11 Waltham Street, ARTARMON, N.S.W. 2064, Tel. (02)439 3322. 
Austria: OSTERREICHISCHE PHILIPS BAUELEMENTE INDUSTRIE G.m.b.H., Triester Str. 64, A-1101 WIEN, Tel. 6291 11-0. 
Belgium: N.V. PHILIPS & MBLE ASSOCIATED, 9 rue du Pavillon, B-1030 BRUXELLES, Tel. (02) 2427400. 
Brazil: IBRAPE, Caixa Postal 7383, Av. Brigadeiro Faria Lima, 1735 SAO PAULO, SP, Tel. (011) 211-2600. 
Canada: PHILIPS ELECTRONICS LTD., Elcoma Division, 601 Milner Ave., SCARBOROUGH, Ontario, M1B 1M8, Tel. 292-5161. 
Chile: PHILIPS CHILENA S.A., Av. Santa Maria 0760, SANTIAGO, Tel. 39-4001. 
Colombia: IND. PHILIPS DE COLOMBIA S.A., c/o IPRELENSO LTD., Cra. 21, No. 56-17, BOGOTA, D.E., Tel. 2497624. 
Denmark: MINIWATT A/S, Strandiodsvej 2, P.O. Box 1919, DK 2300 COPENHAGEN §, Tel. (01) 541133. 
Finland: OY PHILIPS AB, Elcoma Division, Kaivokatu 8, SF-00100 HELSINKI! 10, Tel. 17271. 
France: RTC-COMPELEC, 130 Avenue Ledru Rollin, F-75540 PARIS 11, Tel. 43388000. 
Germany (Fed. Republic): VALVO, UB Bauelemente der Philips G.m.b.H., Valvo Haus, Burchardstrasse 19, D-2 HAMBURG 1, Tel. (040) 3296-0. 
Greece: PHILIPS HELLENIQUE S.A., Elcoma Division, 54, Syngru Av., ATHENS 11742, Tel. 9215311/319. 
Hong Kong: PHILIPS HONG KONG LTD., Elcoma Div., 15/F Philips Ind. Bldg., 24-28 Kung Yip St., KWAI CHUNG, Tel. (0)-2451 21. 
India: PEICO ELECTRONICS & ELECTRICALS LTD., Elcoma Dept., Band Box Building, 
254-D Dr. Annie Besant Rd., BOMBAY - 400025, Tel. 493031 1/4930590. 
Indonesia: P.T. PHILIPS-RALIN ELECTRONICS, Elcoma Div., Setiabudi II Building, 6th Fi., Jalan H.R. Rasuna Said (P.O. Box 223/KBY) Kuningan, 
JAKARTA — Selatan, Tel. 512572. 
Ireland: PHILIPS ELECTRICAL (IRELAND) LTD., Newstead, Clonskeagh, DUBLIN 14, Tel. 693355. 
italy: PHILIPS S.p.A., Sezione Elcoma, Piazza IV Novembre 3, |-20124 MILANO, Tel. 2-6752.1. 
Japan: NIHON PHILIPS CORP., Shuwa Shinagawa Bidg., 26-33 Takanawa 3-chome, Minato-ku, TOKYO (108), Tel. 448-5611. 
(IC Products) SIGNETICS JAPAN LTD., 8-7 Sanbancho Chiyoda-ku, TOKYO 102, Tel. (03) 230-1521. 
Korea (Republic of): PHILIPS ELECTRONICS (KOREA) LTD., Elcoma Div., Philips House, 260-199 Itaewon-dong, Yongsan-ku, SEOUL, Tel. 794-5011. 
Malaysia: PHILIPS MALAYSIA SDN. BERHAD, No. 4 Persiaran Barat, Petaling Jaya, P.O.B. 2163, KUALA LUMPUR, Selangor, Tel. 774411. 
Mexico: ELECTRONICA, S.A de C.V., Carr. México-Toluca km. 62.5, TOLUCA, Edo. de México 50140, Tel. Toluca 91 (721) 613-00. 
Netherlands: PHILIPS NEDERLAND, Marktgroep Elonco, Postbus 90050, 5600 PB EINDHOVEN, Tel. (040) 793333. 
New Zealand: PHILIPS NEW ZEALAND LTD., Elcoma Division, 110 Mt. Eden Road, C.P.O. Box 1041, AUCKLAND, Tel. 605-914. 
Norway: NORSK A/S PHILIPS, Electronica Dept., Sandstuveien 70, OSLO 6, Tel. 680200. 
Peru: CADESA, Av. Alfonso Ugarte 1268, LIMA 5, Tel. 326070. 
Philippines: PHILIPS INDUSTRIAL DEV. INC., 2246 Pasong Tamo, P.O. Box 911, Makati Comm. Centre, MAKATI-RIZAL 3116, Tel. 86-89-51 to 59. 
Portugal: PHILIPS PORTUGUESA S.A.R.L., Av. Eng. Duarte Pacheco 6, 1009 LISBOA Codex, Tel. 683121. 
Singapore: PHILIPS PROJECT DEV. (Singapore) PTE LTD., Elcoma Div., Lorong 1, Toa Payoh, SINGAPORE 1231, Tel. 3502000. 
South Africa: EDAC (PTY.) LTD., 3rd Floor Rainer House, Upper Railway Rd. & Ove St., New Doornfontein, JOHANNESBURG 2001, Tel. 614-2362/9. 
Spain: MINIWATT S.A., Balmes 22, BARCELONA 7, Tel. 30163 12. 
Sweden: PHILIPS KOMPONENTER A.B., Lidingévagen 50, S-11584 STOCKHOLM 27, Tel. 08/7821000. 
Switzerland: PHILIPS A.G., Elcoma Dept., Allimendstrasse 140-142, CH-8027 ZURICH, Tel. 01-48822 11. 
Taiwan: PHILIPS TAIWAN LTD., 150 Tun Hua North Road, P.O. Box 22978, TAIPEI, Taiwan, Tel. 7120500. 
Thailand: PHILIPS ELECTRICAL CO. OF THAILAND LTD., 283 Silom Road, P.O. Box 961, BANGKOK, Tel. 233-6330-9. 
Turkey: TURK PHILIPS TICARET A.S., Elcoma Department, Inénii Cad, No. 78-80, P.K.504, 80074 ISTANBUL, Tel. 4359 10. 
United Kingdom: MULLARD LTD., Mullard House, Torrington Place, LONDON WC1E 7HD, Tel. 01-5806633. 
United States: (Active Devices & Materials) AMPEREX SALES CORP., Providence Pike, SLATERSVILLE, R.1!. 02876, Tel. (401) 762-9000. 
(Passive Devices) MEPCO/ELECTRA INC., Columbia Rd., MORRISTOWN, N.J. 07960, Tel. (201) 539-2000. 
(Passive Devices & Electromechanical Devices) CENTRALAB INC., 5855 N. Glen Park Rd., MILWAUKEE, WI 53201, Tel. (414)228-7380. 
(IC Products) SIGNETICS CORPORATION, 811 East Arques Avenue, SUNNYVALE, California 94086, Tel. (408) 991-2000. 
Uruguay: LUZILECTRON S.A., Avda Uruguay 1287, P.O. Box 907, MONTEVIDEO, Tel. 914321. 
Venezuela: IND. VENEZOLANAS PHILIPS S.A., c/o MAGNETICA S.A., Calle 6, Ed. Las Tres Jotas, App. Post. 78117, CARACAS, Tel. (02) 2393931. 


For all other countries apply to: Philips. Electronic Components and Materials Division, International Business Relations, P.O. Box 218, 
5600 MD EINDHOVEN, The Netherlands, Telex 35000 phtcni 
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